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ABSTRACT
The Sports Scholarship at Bath was established in 1976 and has provided a systematic 
approach to combining academic studies with sporting achievement at the highest 
level. This has entailed long-term planning, with the implementation and management 
of a selection of procedures and facilities for the scholars' training and support. This 
study aims to analyse the formation and development of the Scheme over the period 
1976 - 1994.
To place this in perspective, the thesis begins with an exploration of the concept of 
sporting excellence and the implications for the Bath Scheme. It reviews ways in 
which other countries have approached the problem of fostering sporting talent. It 
discusses the particular problems facing the elite academic athlete in combining sport 
and academic work, the rationale of the Bath Scheme and the problems facing its 
early development.
Major components of the Scheme are considered including management and 
organisation, design and development of the sports scholar's programme and the 
specialist coaching and training requirements. It examines the formative decisions 
that have been made in building up resources and methods to enhance the scholars' 
performance and it presents evidence of their progress. Consideration is given to the 
physiological aspects and training procedures and to the psychological factors and 
preparation for competition.
The conclusion assesses the position now reached by the Scheme and its potential for 
development. Overall the thesis presents a case study which should be of value to 
other institutions or organisations contemplating similar programmes.
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ABSTRACT PROLOGUE
CHAPTER 1 explores the General Concept of Sporting Excellence and aspects of the 
development in other countries and concludes with an examination of the C.C.P.R. 
Palmer Report.
CHAPTER 11 describes institutions and agencies in the United Kingdom which have 
developed schemes for the Development of Sporting Excellence and also describes 
the tentative experiments in realising the first Centre of Excellence in Leeds.
CHAPTER 111 outlines the features of the Bath Scheme. First, however, an 
introduction is given to the University and its Sports
Development and also some historical and analytical attention is given to the problem 
of combining sporting and academic excellence
CELAPTERIV discusses relevant psychological factors, principally in terms of stress 
management and mental preparation for competition.
CHAPTER V discusses physiological factors, chiefly in terms of the physiological 
principles of training, general conditioning and specificity, peaking for competition 
and physiological testing and contains an in depth analysis of five student profiles.
CHAPTER VI evaluates and assesses the scheme and its impact on the University, the 
position now reached, and concludes with its potential for development. Overall the 
thesis presents a case study which should be of value to other organisations 
contemplating similar programmes
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INTRODUCTION
In some countries, notably the US A and several Eastern European states (Russia, 
Romania, Bulgaria, the one-time German Democratic Republic) the development of 
sporting excellence has long been provided for within the overall educational 
structure. Approaches have varied from the provision of National Sporting Schools 
for children as young as six years of age to schemes for providing support for the 
mature athlete. University support for the more academic athlete has also been a 
feature of provision in the USA. However, in this country, although some Centres of 
Excellence have existed for some time in independent schools, it was not until the 
innovation of the Bath Scheme in 1976 that a systematic approach to combining 
academic and sporting achievenent at the highest level was provided at a University.
Evidence from attempts at fostering sporting development elsewhere, however, did 
not give the Scheme a clear picture of how best the sporting expertise might be 
developed. In particular, the provision of excellent facilities alone, without other 
backing, had been criticised. Villiers (1975) and Rustage (1983) were pointing to the 
need for a total systematic approach which would not only provide facilities and 
opportunities but also a programme of training which would incorporate knowledge 
of appropriate techniques, physiological findings and psychological aspects.
In 1975, the growing interest in schemes to foster sporting talent was underlined by 
the publication of a Government White Paper. This recommended looking into means 
of diverting resources to those gifted in sport. A suggestion was made to develop 
Centres of Sporting Excellence at Universities and other Colleges, which would also 
provide for the general educational needs of selected young athletes.
Modem developments in sports technology and measurement of human performance 
are also now beginning to play a large part in the preparation of the elite athlete.
Over the last eighteen years the sports scholarship staff at the University of Bath has
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attempted to bring together all the above aspects in developing the Sports Scholarship 
Scheme.
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CONCEPT OF SPORTING EXCELLENCE
The general concept and development of excellence in any field is nothing new and it 
would appear that society at large acknowledges achievement by individuals as 
worthwhile, particularly in sport. There is an acceptance that those who are 
academically gifted should be given assistance in a wide variety of ways to achieve 
their true potential.
It is only since the late 1970s and early 1980s in the U.K. that Government, Local 
Authorities and other agencies involved in sport have turned their attention to the 
needs of the gifted in sport. The Sports Council's Royal Charter (December, 1971) 
gives it powers to encourage the attainment of high standards, in conjunction with the 
Governing Bodies of Sport and Physical Recreation. The Sports Council makes 
substantial grants available to enable teams to travel abroad for international 
competition and for training preparation.
Success in international competition has an important effect on national morale. 
Moreover, the standards set at international level efifect standards of performance at 
all levels and success stimulates the interest of young people to take part themselves. 
Accordingly, the Government are looking into means of diverting resources to those 
who are gifted in sport. A particular study is being made of the possibility of 
developing Centres of Sporting Excellence at universities and colleges, which should 
also provide for the general educational needs of selected young athletes.
Sport provides for many people a means of enriching their lives and developing their 
personalities. In the sporting world the pinnacle of achievement is to represent one's 
country. The Government feel it is right to give special encouragement to sportsmen 
and sportswomen capable of performance at international level and it expects clubs 
and other bodies to give priority to international calls over local interests,
(Government White Paper Sport and Recreation 620. August. (1975).
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Internationally, sport can extend British influence and prestige and promote trade and 
stability, not least in the Commonwealth. We do not under-estimate the prestige 
earned by the elite performers and the encouragement and leadership they can 
provide. We agree, therefore, that the pursuit of excellence, as well as the promotion 
of participation generally, deserves public help, including finance, (Government 
White Paper Third Special Report from the Environment Committee, Session 1985/6, 
the Government's response to the Committee's Second Report 1985/6(HC241)). To 
help promote excellence in sport at national and international level,the then Sports 
Minister, Moynihan (1987) said that some help was necessary to enable international 
competitors to meet their rivals on equal terms. He also maintained that success in 
sport reflects well on both our standing in the world and on trade and morale.
Without doubt, these statements clearly indicate a recognition at national Government 
level of a necessity to produce a system which does not penalise our young athletes 
for having these very special talents, but which gives them more opportunity for 
success when competing against countries whose state systems, or higher educational 
systems, give them enormous advantages over our own sportsmen and women.
It was felt, therefore, that as a prelude to setting up the Bath Scheme, it would be 
helpful to survey some of the work that had been done previously. It should be 
pointed out here that there is a scarcity of any reported work in this field in Great 
Britain; therefore, consideration was given to successfiil strategies adopted in other 
countries such as the United States, East Germany and the Soviet Union. However, 
when interpreting these findings, due regard must be paid to the quite different 
philosophical, political and campus cultures of schools and universities in these 
countries.
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THE DEVELOPMENT OF SPORTING EXCELLENCE IN OTHER COUNTRIES
EAST GERMANY
The sporting achievements of the German Democratic Republic have been quite 
remarkable. Riordan's studies (1987) showed that a gifted young athlete in the 
German Democratic Republic (GDR) had over fifteen times more opportunity of 
winning a world title or Olympic medal in his/her chosen sport than an American or 
Soviet athlete. That estimate is based on the respective population sizes of 16.7 
million in the GDR, 235 million in the USA and 285 million in the USSR, in 1987, as 
well as performances in recent World Championships over a range of international 
sports and the last three Olympic and Winter Games in which the major Socialist and 
Capitalist nations took part. The GDR advanced from 15th to 2nd medal position in 
the Summer Olympics between 1956 and 1976, overtaking the USA, winning 40 gold 
medals to the USA’s 34 in 1976, and from 16th position in the Winter Olympics in 
1956 to 1st in 1980, and again in 1984. It also took the second highest number of 
medals, behind the Soviet Union, in both the Calgary (Winter 1988) and the Seoul 
(Summer 1988) Olympic Games, a long way ahead of West Germany in eighth and 
fifth positions respectively. One can only speculate on what would have happened had 
the three major world sporting powers met in Los Angeles in 1984. It is interesting 
to note that the GDR has beaten the USSR and the USA in World Championships in 
track and field, swimming and rowing, sports that account for half the Summer 
Olympic medals.
Riordan's (1985) work explains the remarkable sports success of a nation only formed 
in 1949. He also points out that West German scholars, in a study of GDR sport and 
with personal experience of the GDR system, have attributed success to the following 
factors: talent seeking, using specialised methods, systematic promotion of talent, 
especially through sports boarding schools, the high quality of coach education, 
overall health and social care, scientific optimisation of programmes, research directed 
at specific questions in specific sports and a well co-ordinated and integrated sports 
system. Gilbert's (1980) explanation for the GDR's sporting success was that it was
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the result of some very thorough planning by a government that gave sport a higher 
priority than anyone else in the world. It seriously promoted the unified development 
of mass sport for the total population and for the international-level athlete. The 
Leipzig Institute has processed 8,000 qualified professional coaches and found jobs 
which maximizes their talents. 200,000 volunteer coaches have also been certified to 
develop mass sport participation and placed the country's medical research system at 
the disposal of elite sportsmen and women.
Riordan (1987) also explains that young people who wish to pursue a sport seriously, 
and develop their talent, may do so in one of several boarding schools, based on 
other special boarding schools provided for young people in other disciplines such as 
ballet and music. For example, the schools adhere to the standard state curriculum 
for ordinary schools but their timetable allows for additional study loads in sports 
practice and theory. Their aim is to permit pupils to obtain the school leaving 
certificate in addition to acquiring proficiency in a particular sport. Boarders are 
normally accepted at 9 years of age, depending on the sport, and stay on at school 
until 18, a year longer than at ordinary school. The GDR believed it advantageous to 
bring children with an instinctive aptitude for sport into the controlled environment of 
a residential school, where they were provided vnth the best coaches and amenities, 
nurtured on a special diet, supervised and tested by a medical staff and stimulated by 
natural interest and enthusiasm. Treadwell (1987) supports Riordan's views and 
states "on a per capita basis alone, the GDR has been the most efficient and successful 
nation in modem times in developing athletic talent and, as in all Socialist Bloc 
countries, the heart of the system is in the sports boarding schools."
This concept of a school which combines education and sport began in 1952 in the 
GDR. Childs (1978) cites over twenty such schools, with the Arthur Becker school 
at Dresden being the most famous. Children were transferred to these schools in 
order to develop their special talents. The GDR Education Law of 1965 emphasised 
this point and highlighted the vocational orientation of these institutions by stating 
that the special schools were general schools. They served the requirements of
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providing skilled people for the benefit of the individual and, ultimately, of society. 
The changing socio-political situation in Eastern Europe will see a vastly different 
map of athletic power and influence being formed in the remaining years of the 20th 
century (Miller) (1990).
Much has been written about East German success and many countries in the West 
have admired the sports system although it was revealed by Western journalists that 
another contributory factor for their success was the use of drugs. In December 1978 
the GDR sprinter Renate Neufield revealed that she had been forced by East German 
coaches to take drugs which she refused, but clmmed that she had been interrogated 
and threats of reprisals had been made against her and her family. She defected to the 
West in 1977, bringing samples of drugs which turned out to be anabolic steroids.
Riordan (1994) suggests that there have been other defectors with similar stories to 
tell. These revelations of cheating through drug induced performance which have 
seemingly been supported financially and approved by the state, damaged the 
reputations of East Germany's leading coaches, physicians and sports administrators.
It will be difficult for many of the former GDR athletes, coaches and scientists to 
adjust to the new system. They will have to find new forms of self discipline and 
management. (Already their national sports committees are having to work to a 
budget having never before been called upon to do so.) The GDR and the Soviet 
Union took 24 men's and 12 women's medals respectively, in the 1990 European 
Championships in Split, and 10 each of the men's; the remainder of Eastern Europe 
managed only 8 medals out of a total of 120. Unification and freedom may well 
expose the sporting miracle machine and its vulnerability to the fi*ee market (Miller) 
(1990). There has been an exceptional government-funded, think-tank in Leipzig 
devoted to a limited number of sports, but sport for all or mass sport in the East is 
now seen to be critically under-developed. Never before has elite sport been so 
important to a nation as it was to East Germany (Nicholls) (1990) and it probably 
never will be again.
— 1 A  —
USSR
In the USSR there existed a complex system of sports schools available to young 
Soviet children, effectively providing, in an organisational sense, a series of layers to 
excellence, Treadwell, (1987). At the base of the pyramid are the children and young 
people's sports schools (CYPSS) which can be attended after school hours. In 
essence, they are similar to our club situation. By the 1970s there were over 6,000 
such schools with a membership in excess of 2 million children, coached by over 
50,000 professional coaches, a healthy 40 to 1 ratio of potential talent in skilled hands. 
More importantly, these schools were spread evenly through the Meen republics 
which made up the USSR. They came under the jurisdiction of the local School 
Boards, Trade Unions, Sports Societies and individual sports clubs of the Armed 
Forces and Security Forces (Dinamo)
Treadwell (1987) suggests that this particular factor indicates that the USSR carefully 
co-ordinated the use of sports facilities in any particular area and that the CYPSS 
school was a fine example of the co-operation between education, industry, the 
community and sports administrators. It is interesting to note that some schools were 
single sport schools and could be directly linked to top Soviet professional sports 
clubs, as with ice hockey teams like TS SKA and Dinamo, and any of the 36 soccer 
clubs in the two national divisions. The advantage of this method is that all the athletes 
received superior coaching from professional coaches; careful tutoring would enable 
the young athlete, in time, to gain a sports ranking, possibly qualifying for district, 
republic or full Soviet representation.
Cantelon and Riordan (1982) reported that these schools first came to develop in 1936 
at the Alexeyev School in Leningrad but there is also evidence to suggest that 19th 
century Russian educationalists, like Pytor Lesgaft, sponsored an acceptance of such 
elite schools after visiting selected Victorian English Public Schools. Treadwell (1987)
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rightly notes, however, that, while in this country the Public School system restricted 
the privilege to a socio-economic elite, the USSR encouraged an open access policy, 
available to the total youth population. This is manifested by the accessibility to the 
forty sports boarding schools, first begun in 1962 in Tashkent, offering a controlled 
institutional environment where every help was given to a child to optimise its talent 
from the age of six, particularly in the sport of gymnastics.
During Riordan's visit to the USSR in 1977, gathering information for his book Sport 
in Soviet Societv. he discovered that insititutes of higher education were first and 
foremost academic institutions with little time and few facilities allotted to physical 
education or sport. If students wished to engage seriously in sport they had to do so 
outside lecture hours when they had time left over from their exacting programme of 
studies. Unless the student is excused by doctor's certificate, he or she must attend 
physical education classes for the first two years of the normally 5 year university 
course. If the student does not attend enough physical education classes, and does not 
put up a satisfactory showing in the end of season tests, he/she may be refused 
permission to continue studies, irrespective of attendance and performance in academic 
subjects. Altogether, students must attend 140 hours physical education lessons.
Since 1957 the sports society Burevestnik had been responsible for sport activities in 
free time. Burevestnik ensured that the planned percentage of students engaged in 
sport and that a certain number of ranked students was produced every year. Because 
the study load was usually very great, however, most students found little time for 
sport. A survey in Moscow in 1970 found that once they had taken their physical 
education test most students virtually stopped all sports activities. Burevestnik, 
therefore, found it hard to meet its target for masters of sport and candidate masters in 
six republics. In fact, it was reported as defunct in 1968.
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One of the principal reasons for the lack of participation in sport is simply lack of free 
time. In 1967 a survey of students at the Drogobych Institute of Education revealed 
that 38% of language students put lack of free time as their prime reason for not 
engaging in sport, as did 31% of music students and 54% of physics and mathematics 
students. Another major reason was lack of adequate facilities and a small range of 
sports for which amenities existed. From the same survey, over half the students 
blamed lack of facilities for their neglect of exercise and the overwhelming majority 
called for better facilities. The academic study load, or a distaste for physical 
education, are the reasons given for the firm rejection by 84% of students in the survey 
for an extension of compulsory physical education and games to the third, fourth and 
fifth year. Certainly, the poverty of physical education facilities, and a shortage of 
qualified instructors, inhibited both participation and high performance amongst 
students, but the principal factor in the low level of student participation in sport 
remained the big classroom study load that left little time or energy for active 
recreation.
Despite official exhortations that the younger generation should be developed both 
mentally and physically, there was evidence to suggest that many students did not 
accept physical fitness as a necessary part of their lives or a worthwhile competitor for 
the time they spent on intellectual and other pursuits. Riordan's findings (1977) 
suggest that no provision or system had been developed in institutes of higher 
education where the gifted sports students could direct their sporting prowess to a high 
level of achievement without in any way impeding their academic progress.
At some universities in some socialist countries, an athlete's academic programme 
could well be extended to 10 years or more. Broom (1985). The University student 
athlete, providing satisfactory academic progress is made at the slower rate, had all 
fees paid by the State, irrespective of the length of the programme. The amateur elite
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athlete in a Socialist state thus had a co-ordinated system of sports training, career and 
basic education from adolescence to retirement.
In the Soviet Union drugs, sham amateurism and corruption clouded the image of 
Soviet sport. Riordan (1988) explains that, in the mood of glasnost, there was a 
willingness to confront some unpalatable truths; a sudden spate of honesty and the 
broaching of previously unmentionable censored subjects revealed the dark side of 
Soviet sport and stirred up considerable debate.
The drug problem had been raised in the press and on television by two former athletes 
and prominent sports officials: the weight lifter Yuri Vlasov and the long jumper Igor 
Ter Ovanesyan. During a live television debate on Soviet sport in 1986, Vlasov, then 
Chairman of the USSR Weightlifting Federation, unexpectedly broke the silence on 
drug taking. He declared that immense damage had been done to Soviet sport, and 
weightlifting in particular, by the coach pharmacologists who worked alongside the 
sports coach. He suggested that top coaches and officials were distributing anabolic 
steroids to members of the national team. Revelations in the daily sports paper, 
Sovetsky Sport, claimed that top swimming coaches had encouraged the use of 
anabolic steroids in training.
Ter Ovanesyan launched a well publicised campaign against drug taking in Soviet 
sport. He admitted that many of the Soviet athletes had taken drugs. He went on to 
mention that several schools athletes had been caught taking steroids. Other sources 
uncovered drug taking in Soviet cycling, rowing, weightlifting and body building.
A number of writers have called into question the exploitation of children for the sake 
of sporting glory. The monthly sport publication. Sport v SSSR. had written of the 
strict regimentation and deprivation of many of childhood joys, the numerous trips, 
lengthy training camps, hotel stays, separation from family and school, leading to moral
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impairment. More and more critics are taking up the cudgels against early 
specialisation and intensive training of children as early as four.
A logical extension to the debate on the fixture shape of Soviet sport is to question 
seriously the morality of top class sport today. Basic questions that were raised 
frequently in the 1920s, yet have rarely been aired since, are resurfacing. What price is 
society prepared to pay for talent?. A consequence of Gorbachov's policies was to 
bring closer some facets of Soviet sport and those of the West. For example, 
commercial sports like golf, baseball, grand prix motor racing, even American football 
arrived in the USSR. Despite some pre revolutionary practice amongst the aristocracy, 
cricket, however, has yet to make its Russian debut. Joining the Western club may put 
more fiin and excitement into Soviet sport but, as supporters everywhere know, there 
is also a price to be paid. At least it is better to be playing each other on the sports 
field than locking horns on the battle-field Riordan 09881.
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FRANCE
In 1974 France established sports studies sections in High Schools which enabled 
young athletes to be linked with top coaches during school time, Treadwell (1985). By 
1983 over 4,000 athletes were being carefully guided, from the age of 7, on a national 
programme supporting sporting excellence. Broom (1985), reported that in 1978 the 
most highly talented French athletes were billeted at the National Sports Institute near 
Paris (INSEP), on a programme which continues today and which carefully structures 
the athletes' academic studies around a season's training and competition.
The young athlete's academic programme is flexible, comprising four hours a day 
training for the sport and the remainder of the time for the academic programme. 
During pre-competition time, academic work can be reduced to one hour per day and, 
during competition, it can cease completely.
Overseas competition is encouraged as part of the education of both athletes and 
coaches. At 18 years of age arrangements are made for those who qualify to attend 
nearby universities. The maximum length of stay at the Institute is four years, although 
this may be extended. It is emphasised that the programme is part of preparation for 
life and the departing student is given assistance to re-settle away from the Institute.
The French Sports Federations pay all expenses incurred in the once monthly visits 
home, of those under 18 years of age, in addition, athletes receive grants from the 
national Sport Ministry.
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AUSTRALIA
The Australian Institute of Sport was established in 1981, based in Canberra. The idea 
was to attract the nation's top sporting talent to one central resource and develop a 
system based on the Leipzig plan, with a view to improving international sporting 
status. Scholarships are offered to athletes who are prospective students. Working 
athletes are re-deployed to jobs in the Canberra area and, in some cases, the whole 
family moves to be near the institution. Reports suggest that there have been some 
problems in combining school and academic studies with a demanding and time 
consuming sports training and competitive programme, (Parfitt) (1990).
Recent initiatives in Australia, with regard to developing sporting excellence, seem to 
have shifted the system away fi’om such a centralised policy and new Centres of 
Excellence have come into existence in and around carefully chosen population 
centres. The Australian Institute of Sport, with its excellent facilities in sports science 
and sports medicine, is likely still to act as an elite training camp, prior to performance 
at major World and Olympic competitions.
In the two decades following the end of the Second World War, Australia became 
recognised as one of the world's leading sporting nations. Although this no longer 
applies, steps are being taken to recover the position.
In Australian universities, students organise their own sporting activities and 
participation rates are generally low. The British 'Wednesday-aftemoon-for-Sport' has 
been eroded and only vestiges of it remain in a few traditional universities. There is 
nothing in Australia equivalent to the Sports Scholarship scheme at Bath, (Parfitt) 
(1990).
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Four Australian Universities, Western Australia, Queensland, Canberra and 
Wollongong, have academic departments of Sports Studies. These offer courses in all 
aspects of sport, coaching, management and science but do not, necessarily, cater for 
athletes. Theory is not obviously related to performance in a practical sense.
Although, from the writer's discussions with Australian University senior executives, 
they would like to establish a Sports Scholarship scheme in their institutions, they lack 
either the focus or the leadership drive, or both. Conditions within Australia, 
currently, are unlikely to lead to a viable scheme being introduced.
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HUNGARY
In Hungary, Karacsony (1985) explains the problem in co-ordinating sporting 
excellence with study. In order to demonstrate the conflict between studying and sport 
his research presents the daily schedule of a young gymnast, observed in 1984, who 
had one training session a day. The observations were made in the club of Zoltan 
Magyar, the many times World, European and Olympic champion. The gymnast's 
schedule included high intensity training for 3-5 hours a day; this was the actual 
training time. He also spent another 2.5 hours showering, dressing and travelling.
However, the national sports authorities and the Ministry of Education now try to 
reach a certain compromise to eliminate time wasting. The Hungarian system 
assembles schools and clubs together in the same district, bringing students closer to 
each other to eliminate unnecessary travel for these young talented athletes. This gives 
more time for the development of skills and for family life. It is felt, therefore, that the 
chances of the child continuing a sports career will increase.
The sports schools in Hungary were unlike the German, Soviet Union and Romanian 
sports colleges, where the child does not live with its parents, or even in the same town 
as them. According to Karsacsony, under Hungarian conditions, this college system 
would most probably fail and for this reason it is not a subject for experiment.
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ROMANIA
Romania in 1987 with a population of only 23m, won 64 medals at the World Athletic 
Championships, including 18 gold; 90 medals in the European Athletic Championships, 
including 24 gold, and 44 medals in the World Student Games, including 22 gold.
The Deputy Minister of Education, and his officials, reported that in 100 sports 
schools 300,00 children across the school's age range, benefftted from sympathetic and 
flexible arrangements for combining sport and normal education. Stanistila, (1988), 
explains that in the university sector 4,000 students spread through 19 Universities also 
received generous state aid for combining sport and study, similar to the Sports 
Scholarship schemes at Bath. This was achieved through co-operation between the 
Ministry of Education and the Ministry for Sport. Close links were also maintained 
through the General Secretary of the Romanian Olympic Committee and members of 
the Romanian Universities Sports Association.
To support such a system required a supply of highly qualified teachers and coaches. 
The Institute for Physical Education and Sport had 1200 fiill-time students taking four 
year combined degrees in Physical Education and Sport, of which nearly one third of 
these were foreign students. One of their graduates was Nadia Comaneci, one of the 
world's greatest gymnasts.
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UNITED STATES OF AMERICA
In the United States there is intense competition between Universities to sign up the 
best of the high school athletes and, in the past, this has led to irregularities in the form 
of bribes to the high school coaches and extra payments to athletes etc.
Thomson (1981) reports that American football is by far the most prestigious sport, 
and involves the largest sums of money. The stadium at the University of Michigan, 
Ann Arbor, seats 101,000 and all seven home games each season are played before 
maximum crowds. Each game raises over Im US dollars through ticket sales, to which 
are added programme and beverage sales and T. V. income. The cost of taking a 
football team to an away match can be as much as $200,000. The turnover in the most 
successful universities for football alone can exceed $10m per annum. Inter-collegiate 
sport attracts more spectators, including T.V. audiences, than professional sport. In 
this context rules governing amateurism have to be strictly enforced. Thompson also 
reports that the number of scholarships which can be offered each year is laid down for 
each sport, e.g. a total at any one time of 95 full football scholarships in a Division 1 
University, 15 for basketball,24 for ice hockey, etc.
At the University of Michigan, Ann Arbor, and Michigan State University, Lancing, a 
maximum of approximately 300 scholarships are offered, whereas, at Wain State, 
Detroit, only 170 are offered. The difference in numbers is a reflection of the income 
available. The ratio of scholarships for men and women is about 2 to 1 and is another 
indication of the relationships between income from spectators and the number of 
scholarships. Women's sport still does not attract large audiences. Football and 
basketball are the only sports which make large profits and they subsidise all other 
inter-collegiate sports. Thomson's study (1987) also shows sports scholarships are 
only part of the whole system of financial aid to students. Thus, at Ann Arbor, 1,000 
scholarships are awarded, of which one third are for sport. A full scholarship covers 
tuition fees, which vary from one institution to another, accommodation, food subsidy
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and books. The award is for one year, but it may be renewed up to a maximum of five 
years. Applicants from high school, for a Division 1 University, must have graduated 
with a minimum grade point average o f2,000, based on a maximum o f4,000, for all 
work taken at high school.
University sport is divided into three divisions, and division 2 and 3 institutions are not 
required to apply the 2,000 grade average rule. An example of scholarships in 1982 at 
Wain State, a downtown urban University catering for a mainly working class 
community, are Tuition $1,600, Housing $1,500, Food $1,605 and Books $150, 
making a total of $4,855. This support enables a student to continue their education 
and sporting excellence without having to look for further financial assistance. 
Comparable costs at Michigan State would be $5,450 - Michigan resident - or $6,950 - 
'out of state' resident.
In addition to their athletic prowess and academic attainment, great weight is placed on 
the character of potential scholars. At one point in the recruitment process, the rules 
allow coaches to visit athletes in their homes. They try to assess the home conditions, 
looking for stable family relationships. They contact alumni in the area and any hint of 
erratic behaviour on the part of the athlete is likely to disqualify him. The same stress 
on behaviour is maintained during the undergraduate course and discipline is strictly 
enforced by the coaches. Non-attendance, or lack of punctuality, at either training 
sessions or classes, may result in temporary suspension, and repeated misbehaviour will 
certainly lead to non-renewal of the scholarship. However, Thompson (1981) reports 
that such incidents are unusual and the big universities pride themselves on the quality 
of their selection process.
There is no equivalent in Great Britain whereby an individual can receive a direct 
contribution to training and competition expenses. The Department of Athletics runs 
the clubs to a much greater extent than in the U.K. and there is no Sports Union in the
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British sense. The Department meets all costs of the 22 sports involved in the National 
Collegiate Athletic Association competition, including the employment of specialist 
coaches, travel and accommodation for matches, equipment, publicity and promotion. 
All scholarship holders in each club receive equal treatment and, in the most 
prestigious clubs, all the players are scholars.There is only one representative team in 
each N.C.A.À. sport, whereas in Britain a major club may run as many as six teams.
The universities in Michigan have outstanding reputations for academic achievement, 
but to the general public the result of matches seems to be rather more important. The 
300 sports scholars have an impact on the public image out of proportion to the size of 
the group, e.g. there are over 44,500 other students at Michigan University. The top 
10 universities strive for a balance between academic results and athletics, as is shown 
in the following quotation:- "Some Universities are distinguished by their academic 
programmes while others are prominent because of their athletic achievement. 
Michigan's tradition of sustaining a successful athletic programme, entirely within the 
academic framework of the University, is not just an accomplishment but a 
commitment to the educational process. It is the only proper way to prepare students 
for their responsibilities through life. "
Most American universities, as well as receiving incomes from matches, have fund 
raising schemes for scholarships and improvements to sports facilities. Contributions 
are eligible for tax deductions and state residents also benefit from state income tax 
credits. The Author's investigations at the Universities of Harvard, Princeton and the 
Massachusetts Institute of Technology, all institutions of outstanding academic 
achievement, show that sport scholarships are part of a whole system of financial aid to 
gifted students. Whilst there have been reservations about entry qualifications into 
many American Universities, Cusdin (1981), suggests that the American education 
system is changing and traditional sports scholarships are being replaced by academic 
scholarships.
  0 - 7
There still seem to be conflicting views on the compatibility of athletic and academic 
excellence in the United States and, in 1987, despite a good deal of Faculty opposition, 
the leadership of the State University of New York at Buffalo persuaded the Board of 
Trustees to rescind its long standing rule agmnst the granting of athletic scholarships. 
This was the first step in carrying out a plan, adopted in the Spring of 1987, for the 
upgrading of the athletic programme at Buffalo from Division 3 to Division 1.
President Stephen B Sample, who believed that you could not have a first rate 
University without Division 1, said when the plan was adopted, "we believe the 
upgrade would be a positive step for students and the University and, indeed, for all of 
western New York.". Perhaps the most vocal of the Faculty opponents was the 
University's Professor of English, George Hochfield. His interview in Academe, July/ 
August (1987), revealed that he opposed big time campus sports, particularly when 
scandal was so rife in the world of college sports, and for the university to commit 
itself to a wasteful, corrupt and degrading system, was not, in his view, wise. 
Hochfield's view therefore is that he sees no rational connection between higher 
education and professional sports, and universities ought to do other things than field 
football and basketball teams as ways of distinguishing themselves. These views were 
supported by Alistair Cooke (1989) in his "Letter from America", reporting that only 1 
in 5 students on athletic scholarships graduate with any qualifications.
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THE IVY LEAGUE
The Ivy League was established over 30 years ago and is the product of a protest 
movement by eight college Presidents who were dismayed by the growing 
professionalism of inter-collegiate athletics.
Lederman (1986) reports that to insulate the amateurism of their athletic programmes, 
the League's members agreed to forbid athletic scholarships and admission breaks for 
athletes, to oppose freshmen eligibility, shorten athletic seasons and ban off season 
practice. Many criticised the arrangement then and many cynics still do today. But 
even its critics admit that the Ivy League, has, with minor adjustments, stayed its 
original course and in most cases, held true to its ideals. However, that course has led 
the Ivy League away from the main stream of big time inter-collegiate athletics.
The Ivy institutions were forced out of the national collegiate athletics associations' top 
level of play by the new standards governing stadium size and maximum attendance, 
Lederman (1986). Such a demotion may have been inevitable as, even Ivy officials 
admit, the League's ability to compete successfully at a national level in the major 
revenue sports is a thing of the past. Beyond the issue of competitiveness, however, 
observers both inside and outside the conference raised questions on what may lie 
ahead as the Ivy League, which concludes its thirtieth season of round robin football 
matches, continues to march somewhat out of step with other college sports 
programmes.
Lederman's views (1986) are that the League's adherence to its principles and ideals 
may have isolated its members. Can the Ivy League be a model for the way other 
inter-collegiate athletics should be run, or is it just an antiquated reminder of the way 
things once were? Will other colleges eventually follow the Ivy League's lead or will 
the competitive gap that already exists simply continue to widen?
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It was in the late 1940s and early 1950s that gambling scandals rocked college 
basketball, and a case of academic fraud alienated the football team at the U.S. Military 
Academy. Commentators, citing escalating competition and rapidly expanding 
stadiums, bemoaned the professionalism of major college sport. Lederman's (1986) 
article shows that in response the N.C.A.A. adopted sweeping rules governing 
recruiting and financial aid which became known as the "Sanity Code". The name 
suggests measures of desperation. After a vote, taken by members of the N.C.A. A., 
the rules were abandoned, being considered unworkable.
Eight prestigious north eastern institutions. Brown, Columbia, Cornell, Harvard, 
Princeton and Yale Universities, Dartmouth College, and the University of 
Pennsylvania formulated their own response; a new confederation was designed to 
make sure that inter-collegiate sport remained in its proper place. Although the 
colleges had been playing each other for decades the 1954 Ivy Group Accord brought 
them together formally in all sports.
In the Agreement the Presidents of the eight institutions insisted that players should be 
truly representative of the student body and not composed of specially recruited 
athletes. In the total life of the campus emphasis upon inter-collegiate competition 
must be kept in harmony with the essential educational purposes of the institution.
With that statement as their central focus, the eight colleges, adopting the name that 
sports writers and so called commentators had given them many years before, began 
round robin play in the autumn of 1956 as the Ivy League.
There have been changes in most sports over 30 years registration of freshmen's 
elegibility. Two have been the lengthening of the football season from 9 to 10 games 
and a stricter system for monitoring admission standards, in response to what Browns' 
President called some "slippage" in such standards within the league in the 1970s. 
Recruiting has also changed. The Ivy Colleges have intensified recruiting and efforts
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to keep pace with their peers in the League with other top colleges which offer athletic 
scholarships. The Athletic Director at Columbia feels they have been caught up in 
recruiting more than the Founders would have hoped, but insists that it is done within 
the pre-determined rules and regulations. Lederman (1986) says that some observers 
have questioned the purity of Ivy motives on other issues, such as playing major 
powers like Penn State, and the dismissing of coaches who do not win enough games. 
But Ivy League officials insist that they adhere tenatiously to its guiding ideals. Most 
Ivy League officials believe that the League should remain in the N.C.A.A. and 
continue to fight for its principles. They say they have been heartened by such recent 
measures as Proposition 48, the new academic standards for fi-eshmen athletes in 
Division I. Don Betterton (1986),Financial Aid Director and a long time men's and 
women's soccer coach at Princeton, believes that the Ivy League, within its context, 
has sport in the right perspective.
An interesting point noted from the Ivy League investigations, particularly the writer's 
study at Harvard University (1990), is that academically its primary concern is the 
liberal arts education of the undergraduates. It tries to increase breadth and 
perspective, understanding and judgement. Some 70% of Harvard seniors go on to 
graduate schools to such professions as medicine, law, university teaching and 
business. Although there are nearly 13,000 applications, only 2,000 students are 
accepted.
Harvard prides itself in seeking the best all round people, people it feels will form the 
future of the country. Furthermore, of all the students who enter Harvard as freshmen, 
95% complete their programmes and receive degrees. While students at Harvard, 
they have their own academic tutor and tutorial programme. Each house has its own 
dining room, music room, library and faculty members who are available to help at all 
times. The ratio of undergraduates to faculty is about 6 t o i .  Because of the 
University's worldwide reputation, students come from every state, many foreign
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countries, every kind of social, economic and occupational background, farms, small 
towns, urban areas, and every possible income group. A University is only as good as 
its faculty of students, this is why Harvard has a worldwide reputation for excellence.
In every facet of American life there are Harvard alumni in the forefront. Many are 
leaders in government, education, medicine, law and business. Harvard claims 'the 
strongest testament to a Harvard degree is the tremendous success of its alumni'.
There are no athletic schloarships but rather financial aid for every student, based on 
needs. Parents and students are expected to contribute as much as they can towards 
the necessary costs, but the hope is that students will be able to attain a Harvard 
education without undue financial burden. Over 65% of all students attend Harvard 
with some form of financial help. Many lessons can be learned from the Harvard 
system but, surprisingly, the writer, in discussion with Dean Epps and Professor John 
Dowling (1990), found that very little collaboration, if any, exists between the athletics 
department and academic schools in providing a systematic approach to combining 
academic excellence with sporting achievement.
Stanford has a reputation for successfully combining high level academic standards 
with excellence in sport. Since its foundation in 1891 Stanford has emerged as one of 
the foremost academic institutions in the United States. Between 1957 and 1990 it 
progressed from 13th to 3rd in the rankings of graduate programmes in the 
Humanities, Science and Engineering. The graduate Business School and graduate 
School of Education are rated first in the country, and the Engineering and Medical 
schools are ranked second, with the Law school judged to be third. 90% of 
undergraduates proceed to postgraduate courses. Simultaneously, the University has 
produced sportsmen and women of the highest standard. At the 1988 Olympic Games 
Hudson and Thomson (1992) in their investigations found that 41 members of the 
American team were either former or current students from Stanford, which was 
considerably more than any other university in the United States. Stanford is a private
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university, charging fees which place it in the six most expensive universities in the 
country. Tuition, room and board cost $21400 per annum. There are 6,554 
undergraduates and 6,519 postgraduate students, served by 1300 faculty, 11 of whom 
are Nobel Prizewinners. About 42% of students are native Californians and the 
remainder come from the other states and from 102 countries. Minority groups, 
Hispanics, Blacks and Asians comprise 33% of the student body. It is claimed that 
about 70% of students receive financial aid, based either on need or sporting merit. 
Hudson and Thomson (1991) found that the latter consists of full or part athletic. 
scholarships amounting to $5.2 million dollars per annum. Stanford, compared to 
other universities, imposes stringent academic entry standards on applicants for athletic 
scholarships, which restricts the number of students who can be offered places. 
Admission is based on a scholarship aptitude test (S.A.T.). The minimum S.A.T. 
scores for sports scholars is about 700, this is the minimum prescribed by the National 
Collegiate Athletic Association (N.C.A. A). The average SAT score of scholars at 
Stanford is about 1200, compared with the universities norm of 1400. Thus the 
students who compete for the university in inter-collegiate athletics are highly qualified 
both in academic and sporting terms. The N.C.A.A. imposes a limit of 256 
scholarships on division 1 and 2 sports in which Stanford competes. The University 
provided 241 scholarships in 1990/91. Of the 5.2 million dollars required, 3.1 million 
dollars comes from endowments and the balance of 2.1 million dollars has to be raised 
annually from various sources. The amount which has to be raised for athletics 
scholarships depends on the scale of fees for tuition and residence. A full scholarship 
at Stanford is worth over $24,000 whereas fees at several state universities costs less 
than $5,000. Hudson and Thomson (1991) report that Stanford is unique in aiming to 
achieve at the highest and broadest level of competition, often competing against 
institutions that concentrated on a few revenue sports. The N.C.A.A. requires division 
1 universities to support a minimum of seven, each of mens and womens teams, 
Stanford tries to support 29 sports with various levels of funding. Nevertheless, the 
university won more N.C.A.A. titles, 26, during the 1980s than any other American
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university. At Stanford, 10% of the 6,500 undergraduates participate in inter 
collegiate sports programmes which currently consist of 30 sports, 16 for men and 14 
for women. In addition, Hudson and Thomson (1991) indicated that two thirds of 
undergraduates and half of the postgraduates take part in club sport and physical 
education classes. Stanford offered an undergraduate degree in physical education up 
to 1980 when it was dropped as part of financial cutbacks. Students can accumulate 
up to 14 credit hours in physical education fi-om a 4 year undergraduate degree, total 
of 180 hours. About 15% of the undergraduate population enrols for physical 
education every quarter, plus 1,000 enrolments in dance. Total registration for intra 
murals amount to 13,000 per annum, many of these being individuals participating in 
several sports; and there are 7,500 enrolments annually in physical education. All of 
this is consistent with the statement issued by the Stanford Athletic Board in 1988, i.e." 
fi*om its foundation in 1891, Stanford's leaders have believed physical activity is 
valuable for its own sake and that it is complimentary to the educational purpose of the 
university. The mission of Stanford's Department of Athletics, Physical Education and 
Recreation is to offer the widest range of quality programmes which will allow all 
participants to realise the opportunities for athletic participation and physical fitness at 
all levels of skill and interest. Within the limitation of its resources, the department is 
expected to provide a broad range of instruction, recreation and competitive 
programmes for all who wish to participate. The intrinsic value to the participant is a 
primary criteria by which the worth of the programmes should be judged. " From 
1980-1989, Hudson and Thomson (1991) reported, that Stanford won 27 national 
team and 96 individual titles, more than any other university, and between 1985 and 
1990 the university won the coveted N.C.A. A. Champion of Champions award in 5 
consecutive years. In the all-time list of N.C.A. A. team titles (men and women 
combined) Stanford ranks third; and in the corresponding list for individual teams it is 
fourth. The Universities which are ahead of them all have current involvements of at 
least 50,000 students and none of them compares with Stanford in academic ratings. 
The women's teams won the national all-round excellence award in the 1980s and in
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1990 were twice ranked second in the whole country. Hudson and Thomson (1991) 
explained in their studies the astonishing record of the women's tennis team. They won 
8 N.C.A. A. team titles since 1980, including an unprecedented run of six consecutive 
victories from 1986 to 1991. They lost only 9 matches out of 188 since 1980 and 
produced six N.C.A.A. singles champions, three singles runners-up, four doubles 
champions and three doubles runners-up. During that period John McEnroe and his 
brother, Patrick, Gene and Sandy Meyer, Roscoe Tanner and Tim Mayotte have 
helped the men's teams to achieve equally impressive records. The men's basketball 
team won the 1991 national invitation tournament and for the past 2 years the women's 
team has been the best in the country. One of the male basketball players, Adam 
Keefe, turned down a national basketball association draft and a likely contract of 4 
million dollars in order to complete his studies. The seven members of the track team 
earned over 500,000 dollars and this included 1 individual who entered 150,000 in his 
trust fund. A member of the women's volleyball team was named as the best player of 
the year in the U.S.A. in 1991, and three swimmers hold current world records. This is 
a small selection of the long list of team and individual achievements of this remarkable 
insititution. Hudson and Thomson (1991) revealed that the academic course structure 
permits great choice and flexibility, especially during the first foundation year. It 
seems that student athletes can arrange timetables such that the team members can 
attend practice sessions at the same time. The tennis coaches are expected to arrange 
five 3 hour sessions every week for their team. N.C.A.A. rules limit the amount of 
time for sport to 20 hours per week for 24 weeks of the academic year and 24 full days 
from 184 days. The 20 hour rule has only recently been introduced but it will ensure 
that sufficient time is available for studies. There are 50 full-time coaches dealing with 
700 varsity athletes, of whom nearly 300 are on athletic scholarships. In some sports, 
the coach/athlete ratio is as low as 1.6. The coaches are recognised as being amongst 
the best in the country and are all dealing with national standard athletes. They have 
substantial budgets and access to facilites for prolonged periods at ideal times. They 
are educators who are as much concerned with the emotional and social development
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of their athletes as with practicial competence. Stanford, without exaggeration, is 
Grecian in concept. The cultivation of mind and body, in beautiful surroundings, 
creates the most striking feature of Stanford; that the academic and sporting systems 
are so arranged that excellence in both domains is almost inevitable.
In addition to the support that is already available in the varsity system the British 
Olympic Association (BOA) Athlete Report (1993) revealed that the United States 
Olympic Committee continues to be concerned to improve financial athlete support of 
the $272 million income budget for the 1989-92 quadrennium, 80.2 per cent of that 
will go to athlete or national governing body support, that marks an 8.6 per centage 
increase from the 1985-88 quadrennium budget.
The United States Olympic Committee (USOC) have also developed the Tuition 
Assistance Programme, intended to assist athletes who are enrolled either full-time or 
part-time in an accredited degree or certificate-granting programme and assist in 
preparing them for a career after their competitive years. Athletes at NCAA - 
sanctioned schools may be eligible for grants and tuition assistance, but the programme 
must be co-ordinated with the NCAA or other collegiate governing body, so as not to 
jeopardise an athletes eligibility for intercollegiate competition. Up to $5,000 per year, 
per athlete will be available to defray cost of tutition. In 1990, 260 athletes received 
tuition assistance grants totalling $461,887.
The USOC currently operates and maintains two Olympic Training
Centres (OTC) in Colorado Springs, Colo, and in Lake Placid N.W. and a third centre
is due to be completed in San Diego, Calif, in late 1993.
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The Colorado Springs complex is the Headquarters for all Olympic Training Centre's 
programmes as well as the U.S. Olympic Committee's offices and home of thirteen 
sports national governing bodies.
Another five of the NGB's for sports on the Olympic or Pan American programe as 
located in the City of Colorado Springs. The Colorado Springs Centre opened in July 
1977 and provides housing and social facilities for athletes and include the U.S. 
Swimming International Centre for aquatic research, which features a swimming flume 
that is used for training and testing swimmers. The flume can develop a current of 
water that varies in speed from 0 to 2.5 metres per second. A unique feature is the 
pressure chamber that can alter altitude effect jfrom sea level to 7,000 feet.
The Olympic Shooting Centre at Colorado Springs according to the U.S. Olympic 
publication "Legacy of Gold" (1992) is one of the most up to date in the Western 
hemisphere and the third largest in the world.
Other facilities include Olympic Sports Centre, containing five gymnasia and a large 
weight training and conditioning room, an outdoor track, comprehensive sports 
medicine and sports science divisions.
The USOC also operate the world class 7-EIeven veladrome in the nearby city park 
and is considered to be among the best cycling facilities in the world.
The Lake Placid Centre opened in 1982 and serves athletes who participate in both 
winter and summer Olympic sports. The San Diego Olympic Training Centre when 
completed will be the USOC's first year round warm weather multi sports facility. The 
initial construction includes facilities to serve those Olympic Sports that normally 
utilize outdoor training facilities, including archery, athletics, canoe. Kayaks, cycling.
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field hockey, rowing, soccer, synchronized swimming, tennis and water polo. OTC's 
provide facilities for more than 15,000 athletes each year.
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SWEDEN
Sweden is a country of only 8.3 million inhabitants. It produced three winners of 
United States Open Championship, Anders Holmertz in swimming, Lise Lotte Neuman 
in golf and Mats Wilander in tennis. Holmertz subsequently beat the favourites, Biondi 
of America and Gross of West Germany, to take a freestyle silver medal in the 1988 
Olympic Games, behind Armstrong of Australia, whilst Wilander had previously won 
the tennis championships of Australia and France and Stefan Edberg won the 
Wimbledon title.
Swedish sports success is not confined, as might be expected, to tennis. In the Seoul 
Olympics of 1988, Sweden entered teams in 21 of the 25 sports and in 15 of those, as 
either team or individual, finished in the top six. In a further three sports Swedish 
competitors were 7th but, for the first time since 1908, failed to win a gold medal. 
Sweden lies 4th in the all time list of Olympic medals, behind the USA, USSR and GB 
Miller, (1988) states that one person in every 1,500 of the population is in contention 
for selection to a national team.
The Government grant to sport is less than half of what is donated to theatre, dance 
and music. Miller (1988). The sports phenomenon is hardly new. The Swedes, with 
their vast underpopulated spaces and instinctive affinity with nature, were collectively 
jogging a century before The Sunday Times had ever heard of the expression "fun 
run". Organised sport in Sweden is possibly older than in Britain.
The National Association for the Promotion of Sport was founded in 1897, leading to 
the formation in 1903 of the Swedish Sports Confederation, which is still the main 
organising body. Miller (1988) points out that some 2 million people, or a quarter of 
the population, are regularly active in sport and no fewer than 5 million are active on 
an intermittent basis. When Sweden hosted the Olympic Games in 1912 in Stockholm
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it focused the national enthusiasm for sport. The rise of tennis in Sweden is not 
unique. The development of many sports, though not so publicly visible is similar, 
particularly in sailing, canoeing, orienteering and golf. Sweden is one of the world's 
leading ice hockey nations. There are now, for example, more women footballers than 
there are male ice hockey players, but the growth in women's football is exceeded by 
the number of golfers.
The platform for the big medals comes from 39,000 sports clubs, half of which are 
inter-company orientated. Mass sport has a wide spectrum. There are many 
thousands of entrants for the annual ski title,river swims and cross country races.
There are many marathons, headed by the Stockholm Marathon. Few participants are 
competing in ignorance; there are, nationally, 400,000 unpaid coaches, half of whom 
are involved in coaching/training once a year or more. It is these coaches who provide 
the more significant of all contributions to national sport. Many of the coaches are 
involved with the 1,800 school sports clubs with their 250,000 members.
In 23 regional school sports associations, the parental influence is strong, although 
there is a degree of concern that parents are tending to veer towards the more 
commercial sports, such as tennis and golf, with the likelihood that Sweden will 
produce more candidates to emulate Edburg than Thomas Gustavsson, the double gold 
medal winner at speed skating at the Calgary Winter Olympics in 1984.
Not surprisingly, the Minister for Sport has an outstanding background in sport. Uls 
Linqvist was on the Board of the Swedish Tennis Association in 1970, its President 
from 1978 and on the Board of the Sports Confederation from 1970. Since 1980 he 
has been the active President of the Tyreso Football Club which has 80 teams. The 
Swedish Minister for Sport, unlike his British counterpart, enjoys cabinet rank.
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The taxation system, regarded by many as severe, is designed to promote every aspect 
of social life, with funding from the public sector. This means that the current annual 
grant to sport is #70m or 75% larger than the British Sports Council grant, in a 
country with only one seventh of the population of Great Britain. Some #25m of the 
total goes directly to governing bodies. A further #33m is granted, indirectly, as 
payment to 250,000 employees in state or regional sport, with another #70m spent on 
the maintenance of eight professorial chairs and university research in technological 
development and sports medicine. Local authorities inject #600m into sport. 
Additionally, the football pools pay back #5m to a training fund for the Olympic team, 
for which the Government provides all transport and accommodation free. The 
concession to sport is that non-profit making organisations are exempt from taxation 
and, indeed, often qualify for subsidies. The Football Association, therefore, pays no 
tax on revenue, only 11% on publicity and advertising in which the first #6,000 is 
exempt. All sports schools benefit from the regulation that for every hour spent on any 
one day in formal activity, for any group of five people between the ages of 7 and 25, 
they qualify for a grant of #2.30 from the Local Authority, and #1.20 from central 
government. An hour's coaching for fifteen young footballers is, therefore, worth 
#7.00 to the club.
Investigations by Miller (1988) show that there are a number of specialist high schools 
that provide for a combination of study and practice of elite sport, with 600 places 
available annually. The process is continued at university with specialist sports courses 
and an allowance to extend academic study to accommodate sport. There are 100 
university sports scholarships selected by the Sports Confederation. When Miller 
(1988)interviewed the Sports Minister Uls Linqvist he asked what he considered to be 
the justification for the extensive support for sport. He said, "the Government's 
perception was four fold. The mood of the social well-being generated by sport, the 
fact that it is the largest common activity of youth, that it promotes national health and
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offers a correction in sedentary habits and that it is also the biggest activity, 
participants and viewing, of adults and, therefore, a cultural activity."
Of all the West European countries Sweden has made the greatest progress in 
dovetailing sport and education, Hudson and Thomson (1992) investigation reported 
the development of residential units attached to upper secondary schools, and non- 
residentials units for children who prefer to remain at home. There are 73 residential 
sports schools in 49 education authorities, catering for 1800 pupils in 30 separate 
sports. In addition, there are 1200 pupils from 50 different sports in non-residential 
schools in 125 education authorities. These 3000 are supported financially by the 
state. There is general agreement that a major factor in its success was the 
dispensation that pupils could allocate five hours of curriculum time for sports 
coaching and training, however, in higher education students found it difficult to 
combine elite sport and education, there is a need to provide some form of support and 
training beyond the age of 18.
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CANADA
The federal government funds two, at arms length, agencies (Sport Canada and the 
Coaching Association of Canada). It has invested heavily in major sport complexes, 
and it has evolved a system of direct financial aid to a core of elite athletes. The 
athlete assistance programme was introduced in 1973 by the Canadian Olympic 
Association, and athletes were classified in three categories based on performance 
related to international standards.
It was adopted by Sport Canada in 1979 and approximately 750 individuals were 
designated as carded athletes, receiving substantial aid.
A student athletes programme designed to dissuade talented performers fi-om accepting 
scholarships to American Universities, ran fi-om 1970 to 1981 and at its peak it catered 
for 530 athletes in 56 sports disciplines. It was subsumed into the carded athlete 
system. Athletes entitled to receive assistance will normally be paid monthly, ranging 
fi-om $650 to $300 depending on performance and standard.
Another interesting development is the Petro-Canada Olympic Torch Scholarship 
Fund. A joint programme of the Canadian Olympic Association (CO A) and Petro- 
Canada it is currently midway through its fifth year of operation. To date 4121 
athletes' scholarships have been awarded, totalling just under one million dollars. The 
aim of the scholarship fund is to encourage athletes to balance their pursuit of sporting 
excellence with the achievement of their educational goals.
The Olympic Torch Scholarship Scheme started in 1988 and was originally called the 
Petro-Canada Olympic Torch Relay League Fund. In 1989 the name was changed to 
reflect the fact that the programme benefits future athletes and coaches. One hundred 
athletic scholarships are awarded each year. All applicants must be Canadian citizens
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or immigrants permanently residing in Canada, they must be enrolled full time at a 
Canadian University, College or Technical Institute and maintain a satisfactory 
academic standard. Applicants must also be involved in one of the Olympic or Pan- 
American sports.
To qualify for an athletic scholarship the applicant must be a member of a national 
team, a member of a provisional or national training squad conducted or endorsed by 
provincial or national sports bodies.
The Olympic Torch Scholarship Fund works on an academic year which means there 
are two groups of recipients in one year. In August 1992 95 student athletes were 
selected. They represented 41 different Olympic and Pan-American Sports and 23 of 
the athletes selected represented Canada in the 1992 Olympic or Olympic Winter 
Games. The annual cost to an average University student for tuition, books and 
supplies now exceeds the amount of the Olympic Scholarships.
Beginning with the 1993/94 academic year, athletic scholarships for University 
students will rise from $2000 to $2500 also athletic scholarships for college or 
Technical Institutes will rise from $1000 to £1250.
In discussion with Frank Ratcliffe (1993) the COA's Director of Communications, he 
reported that the COA has received veiy positive feedback on the value of this 
programme and its contribution towards allowing active student athletes to stay in 
higher education while maintaining their training programmes.
The Federal Government is also developing multi-sport centres and Calgary has been 
selected as the site to pilot Canada's first multi-sport development centre because of its 
human resource commitment and programme and facility infrastructure for high 
performance sport. The multi-sport devleopment centre is designed to enhance the
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existing high performance training environment for delivering programmes and services 
to a broad range of high performance athletes representing a variety of sporting 
disciplines.
The writer discussed with Dan Smith (1993) who is one of the senior officials of Sport 
Canada, other basic features of the multi-sport development model which is based on a 
partnership among national, provincial and local sport programme agencies which will 
result in improved programme integration and cost effectiveness. The centre is de­
centralised so that services will be delivered to athletes and coaches at a number of 
training sites and is athlete-centred to the extent that the centre provides services and 
programmes focused on assisting the athlete's potential to the fullest in a holistic 
manner. The Calgary multi-sport centre concentrates its service and programme 
activity in coaching employment and education;athlete service including counselling 
(personal, education and career) and job placement, sports science and medicine; talent 
identification and recruitment; administrative support; and event management and 
promotions. The specific programme elements of the above list are the product of 
extensive consultation with Calgary-based athletes, coaches and technical staff;
Calgary based service providers and facility owners; and Ottawa based national sport 
organisations. The centres headquarters will be housed at the University of Calgary, 
because of the University's provision of a number of key services and its central 
location to service providers and training sites in the Greater Calgary area. The centre 
is due to open in the Autumn of 1993 and will be staffed by a Centre Director, an 
Athlete Services Manager and Secretary. The Calgary centre is the first of a planned 
network of four or five of these centres to be distributed across Canada in major 
population centres.
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UNITED KINGDOM 
C.C.P.R. COMMITTEE OF INQUIRY INTO AMATEUR STATUS AND 
PARTICIPATION IN SPORT - THE PALMER REPORT
The only national review in the U.K. which has addressed the question of sporting 
excellence and education was the C.C.P.R. review.
In 1988 the Central Council for Physical Recreation produced a report on Amateur 
Status and Participation in Sport, which included a chapter on sports scholarship. It 
said that more British Olympic medals have been won by students from American 
Universities than from our own, that the aspirations of British students to develop 
sporting talent to its full potential should be carefully nurtured and structured from 
school to higher education. However, it is often frustrated because this system is 
virtually non existent and suffers from a lack of understanding on the part of many 
educationalists and sports administrators.
The Director General and Secretary of the British Olympic Association, Mr Richard 
Palmer, argued for the importance of University sport to the national governing bodies 
of sport. He was convinced that owing to lack of support many students had failed to 
fulfil their true potential. The report concluded that student sports organisations 
should co-operate with the national governing bodies to develop ways of channelling 
top sportsmen and women into national squads.
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SUMMARY
Dr Ian Thompson, in his article in The Times Higher Education Supplement (1990), 
drew attention to the strict adherence of British Universities to an amateur conception 
of sport. Thompson suggested that anything that points towards professionalism is 
regarded with suspicion. Sports scholarships fall into that category and critics are 
quick to point to the abuse and corrupt practices which have appeared from time to 
time in American universities. An article by John Goodbody in The Times (10 
October, 1990) reported on a recent controversy at Oxford University. Some 
University Dons see sports as a threat and the captains of the University Cricket and 
Football Clubs were not allowed to return for a fourth year on academic grounds. The 
Student Blues Committee responded by proposing to circularise schools, advising them 
as to which Dons might recommend colleges receptive to admitting outstanding 
players. This has led to criticism from staff, one of whom has been at pains to 
emphasise that academic standards are sacrosanct. Bath University Dons have always 
held this view and will argue that academic and sporting excellence can be achieved. 
The writer produced evidence of this in a Paper presented at the FISU/CESU 
Conference (Zagreb, 1987) and again in 1990 at the International Symposium on Top 
Level Sport and Study, Brussels, 1990.
It is clear that high level performance athletes who wish to complete studies at 
University are faced with a difficult and even impossible situation because of the very 
restricted and inflexible organisation of their academic programme. As already 
outlined in this Chapter, some countries have developed educational systems that 
support academic and sporting achievement. The discussions on the problems of 
combining study and a high level in sport seem mainly to be centred on problems 
concerning time and time management. These problems are a result from the conflict 
between the student sporting ambition, academic commitment and different sporting 
organisations. To avoid criticisms and problems experienced by Oxford University, the
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Bath Scholarship programme was introduced in 1976 and allowed undergraduate and 
postgraduate students to extend the period of study. This example was followed by 
Stirling in 1982, the first Scottish University to offer such a scheme, with financial 
assistance coming from external agencies. The Bath students have not only achieved 
outstanding sporting results but their academic grades have been well above average.
At Stirling, investigations undertaken by Thompson (1990) show that 75% of all 
examination results for sports scholars since 1982 have been in the Honours degree 
range. Other universities to embrace the idea of sports scholarships include Dundee, 
Glasgow, Newcastle, Swansea, and St Andrew's. There are over 100 Universities in 
the U.K., but only 7 operate a sports scholarship system. The American scale is 
dramatically different from that in Britain since the National Collegiate Athletic 
Association has 547 colleges offering soccer scholarships alone (228 in women's 
soccer), 577 offering scholarships in golf and 589 in tennis. Each college might offer at 
least 10 scholarships in each sport and these numbers do not include the more 
prestigious Ivy League universities and many community state schools. College sport 
in the United States is highly competitive and big business, with the many athletics 
department funding coming wholly from income fi'om their teams.
Perhaps the resistance to sports scholarships in this country may be, as Thompson 
suggests, based on ignorance of how these schemes operate.
One of the basic tenets of the most successful sporting nations is that all students and 
children be given every opportunity to develop their natural talents, alongside their 
general education. A sporting talent should not be regarded differently from a talent 
in music, science, mathematics or art. The structures that have been established ensure 
that young people reach their potential to become international and world champions, 
combining the academic curriculum with the time consuming and demanding sports 
training programme. In contrast, and in spite of considerable weakness in the British
6 R
system, Britain has produced some world class athletes. However, in many cases, this 
has been achieved at the expense of their education and careers.
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CHAPTER II
SCHEMES FOR PROMOTING PERFORMANCE AND EXCELLENCE
THE UNITED KINGDOM
During the late 1960s and early 1970 the education of athletically gifted children in 
state schools became a focus of concern among teachers and parents throughout Great 
Britain. The official Government response to this concern was the D E S. Joint 
Circular (1978V(The Development of Sporting Talent in Children of School Aeel.
The group responsible for the Circular worked from the fundamental premise that any 
individual with potential in a particular sport should be given every opportunity to 
develop his or her talent, but it stressed that it was not advocating a re-allocation of 
resources at the expense of the less gifted. It concluded that the more flexible 
education arrangements can become in catering for the needs of talented individuals, a 
greater likelihood would be that gifted young sportsmen and women would be able to 
attain their full potential. Suggestions for optimising the use of existing coaching and 
facilities, without additional public expenditure, were the adoption of the consortium 
concept, whereby a number of schools combine their resources to provide specialist 
centres, a corporate approach in which the resources of schools, municipal recreation 
departments and other relevant agencies are co-ordinated and the greater flexibility in 
timetabling for all the pupils.
Investigation by the writer finds very little evidence of these recommendations being 
implemented on a national scale.However long before 1978, individual school boards 
had been making provisions for talented young athletes, and several examples are now 
provided. The London Borough of Newham had been offering opportunities for 
interested and talented youngsters since 1963. In North Staffordshire the School Board 
sponsors a club known as the City of Stoke on Trent Club, which has sections for 
swimming, canoeing, cycling, trampolining, track and field, badminton, squash, table 
tennis and Olympic gymnastics. All Centres operate in non-school hours, using school 
facilities, with the exception of gymnastics, which has the exclusive use of a converted
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drill hall purchased by the School Board. In Stirling the School Board has established 
the Sports Development Scheme which consists of a school based structure of clubs 
which can provide opportunities from beginners stage to advanced performer 
according to ability. As many as 24 centres were organised and, in 1980, 4,600 
members received coaching two, three or four times each week.
The First Centre of Excellence
In Leeds the first Centre of Excellence was established in 1975. Villiers (1978) 
reported during that year that the then Regional Sports Council was concerned about 
the opportunities for the gifted in sport.
The Development Committee of the Regional Council initiated a survey of 
opportunities for the gifted in sport in Yorkshire and Humberside and the results of 
this survey not only highlight the need but give a great deal of information on the 
problems. In August 1975, reference was made to Centres of Excellence in the 
Minister's White Paper on Sport and Recreation and, in March 1976, the Minister 
approached all Institutes of Higher Education in the country to seek their support in 
making provision for the gifted athlete. Yorkshire and Humberside had already set up 
their own working party to consider the initiation of a pilot project. Leeds had a 
unique situation where they had a University, a Polytechnic, which included Carnegie 
School of Physical Education and Human Movement, the Leeds Athletic Institute and 
the St James Teaching Hospital, with their specialist sports Injury Clinic under Dr 
Adams, together with a Local Authority whose Education and Leisure Services 
Department showed considerable interest in the project. In the sport disciplines 
chosen:
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(a) there were coaches of high calibre
(b) there were adequate facilities and those responsible for the facilities were 
prepared to make them available without cost to the scheme
(c) the Regional County Governing Bodies of the sports were ready for, and 
wanted, such provision
(d) it was felt that within one hour’s travelling distance from Leeds there were 
sufficient potential squad members of the right calibre
(e) and lastly, but in Villier's opinion of equal importance, there was the possibility 
of a sports science and medical back-up service and an education and careers 
guidance service which would be vital, not only to the success of the scheme, 
but to safeguard the needs of individuals who would be involved.
Aims of the Centre
Villiers (1978) also reported that high level training, coaching and competitive 
opportunities for gifted young sportsmen and women, whether in part or full time 
education, or at work, under the direction of top level specialist coaches, would assist 
them in realising their full sporting potential, perhaps even to obtain Gold medals, but 
it needed to be together with the right kind of academic/vocational or employment 
opportunities. In Leeds the scheme has been brought to finition by the co-operation of 
the Education and Leisure Services Departments of the Local Authority, Leeds 
University and St James’ Hospital and the Governing Bodies of the sports concerned 
and is co-ordinated by the Sports Council in the region. Facilities at the University, 
Carnegie School, sports halls and other agencies, such as the Yorkshire County 
Cricket Club at Headingley, have been made available without cost to the scheme. The 
Governing Bodies of the sport at regional level are responsible for appointing the
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Director and staff. The Squad members are current internationals, or expected to be 
so within three years, and live within one hour's travelling time from Leeds. They are 
selected by the Director on behalf of their Governing Bodies. The Sports Council 
provides the finance for remunerating the coaching staff and provide some assistance 
towards travel in hardship cases. The Local Authority Education and/or Recreation 
Departments in many of the areas are assisting these young athletes with their travel 
costs and giving them access to facilities for local training. Villiers, (1978), also 
points out that Sports Council staff, with the help of the University and Local 
Authority Careers Advisory Service and, in conjunction with parents and schools, are 
able to advise where required. Sports Council staff is available to assist with the 
question of employment. The Sports Science and Medical Services Committee, 
including specialists in sports injuries, physiology, psychology, sociology and coaching 
are only scratching the surface of the work to be done but hope, that with outside 
financial backing they will greatly expand this work.
Other centres of excellence include the National Tennis Training Centre. Rustage
(1986) explains how an opportunity was created for young stars to achieve excellence 
by the Lawn Tennis Association. Four boys, aged 12-13 years, left home to mix 
normal schooling with concentrated tennis training. They are housed in the Sports 
Councils National Training Centre at Bisham Abbey, and attend local schools in 
Buckinghamshire during the day. The evenings are spent on the tennis courts and most 
weekends they compete in tournaments or play international events. Methods of 
training have been carefully researched and a system developed similar to the one in 
France that helped to produce, amongst others, Jannick Noah. Other establishments 
that openly cater for giftedness in sport and many academic pursuits are Millfield 
School in Somerset and Kelly College in Devon. At Millfield, initially under the 
control of a legendary headmaster, Meyer, 1935, and latterly through the guidance of 
the late Colin Atkinson, an attitude towards sports has been cultivated where to excel
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in an activity is seen as no different from giftedness in music, the performing arts or 
any aspect of scholarship. At Kelly College, under the headship of Dennis Ball, links 
were formed with selected Governing Bodies of Sport, and industrial sponsors, in 
order to help young children with particular training problems in their sports, so that 
they may realise their potential in the ideal surroundings of a caring, boarding 
environment. The development of the George Wimpey Swim Squad produced 
Olympians like swimmers Sharon Davies, Robin Brew and Helen and Andrew 
Jameson. Both schools have produced an influx of international talent to selected 
sports like swimming, athletics, rugby, soccer and tennis, which may never have 
otherwise reached fhiition. However, as Treadwell (1987) points out the major 
weakness of this Public School system to servicing sport is that the single parameter of 
wealth places extreme limitations on the talent pools from which it is drawn.
However, Millfield and Kelly College, and many other renowned Public Schools over 
the last 150 years, have proved that young men and women can combine excellence in 
sport with excellence in scholarship.
In 1984 the Football Association implemented its Soccer School of Excellence. The 
architect of this scheme was Charles Hughes, the F. A. Director of Coaching. The F. A. 
appointed a formidable array of specialist coaching talent, including Bobby Robson and 
David Sexton, and supported that structure with experts from the education and 
medical professions together with superb residential and sporting facilities. Twenty 
five to thirty of our nation's most talented 14-16 year olds are selected through 
regional trials and schooled in this environment. Alongside their football education, 
the boys are well catered for scholastically at the nearby Idsall Comprehensive School 
and reports seem to show that there is every chance that the scheme will be successful.
The British Amateur Gymnastics Association has also developed a Centre of 
Excellence at Lilleshall for a small number of young female gymnasts. They receive
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top coaching, combined with a Public School education at the nearby co-educational 
establishment of Wrekin College, a school first established in the late 19th century.
In a recent study the Sports Council (1988) examined the support which local 
authorities provide for excellence in sport. Although it is difficult to quantify it is 
reported that some 20% of local authorities give no support at all, that the aggregate 
contribution of the remainder includes about #1 million a year in grants to individuals 
and teams, #2 million to high level coaching, and facility hire concessions worth #1.3 
million. These three elements alone total more than the Sports Council's grants to 
governing bodies of sport for excellence, but represent less than 1% of the overall 
sport and recreation revenue budget of the Authorities. The study shows that a wide 
range of practices are pursued, including directly employing coaches, promoting 
summer schools, supporting local authority elite squads, giving grants, etc. Some 
authorities have provided specialist facilities and, more recently, a number have 
employed development officers based at the facilities. It seems from this research that, 
in most cases, however, policy is unwritten and practice is ad hoc; those with clearly 
articulated and well resourced strategies, such as Nottinghamshire and Leeds, are very 
much the exceptions, although the Sport Sheffield Project is probably one of the most 
ambitious schemes undertaken by any local authority anywhere in the United Kingdom. 
The aim of the scheme is to establish a nationally recognised and supported, but locally 
managed network, to accommodate the long term competitive preparation 
requirements of selected National sports squads who base their operations in Sheffield.
The programme will include access to training facilities, sports medicine and sports 
science support; access to education opportunities afforded by two universities and a 
very large tertiary college and assistance with employment and accommodation.
S 7
Olympic Review Group Report
The Report was published in November 1985. The Review was established by the 
Sports Council at the specific request of the then Minister for Sport, Mr Neil 
MacFarlane, following his visits to the Olympic Games of 1984, in Sarajevo and Los 
Angeles. The purpose of the Review was to examine Britain's preparations for the 
Olympic Games, looking in particular at the next Games which were to be held in 
Calgary and Seoul in (1988), and to consider the appropriate level of funding needed.
A steering group was established, chaired by Sebastian Coe, and included 
representatives of the British Olympic Association (BOA), the Central Council of 
Physical Recreation (CCPR), the Sports Aid Foundation (SAF), the British 
Association of National Sports Administrators (BANS A) and from the International 
Committee's Press Commission. Coe, and his committee produced a comprehensive 
appraisal and convincing argument for extra finance. Much more funding was vital, he 
said, and he warned that Britain could go into sporting decline if it did not improve the 
financial situation. The committee cited examples of countries like West Germany, 
where #120 million had been allocated to sport until 1988, Italy #120 million and 
Canada #70 million. #5.2 million was spent in Britain helping competitors to prepare 
for the Winter and Summer Games of 1988 in Calgary and Seoul. #3.7 million was 
allocated to the sports Governing Bodies. A further #1.5 million was administered by 
the Sports Aid Foundation to individual competitors. A notable exception is athletics, 
a recent Olympic success story, which has attracted extra sponsorship money and now 
enjoys financial security. The report also urges improvements in facilities and 
recommends that the Sports Council give them priority to its capital investment 
programme over the next 5 years. They include an Alpine Winter Sports base for 
skiers, an ice training rink, more water for rowing, a covered velodrome for cycling 
and regional facilities for both shooting and indoor training of athletes.
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Clearly, the committee recognises that in order to achieve sporting excellence at 
international level it must increase its financial input. This will allow for better and 
more specialised sports facilities. Rustage (1986) also indicates in his studies that 
good facilities alone are insufficient for success. The world of competitive sport has 
paralleled this development with ever increasing intensity of competition, resulting in 
escalating demands on elite athletes with respect to technique and physiological and 
psychological performance. We are in the age of high technology and this, in turn, 
leads to the predictive assessment for identifying talent at an early age. Rustage points 
out that coaches have devised reliable and valid tests for predicting future performance 
and this has had immediate consequences for the long-term planning of the 
development of talent. Sports medicine, physiology, bio-mechanics, psychology, bio­
chemistry, nutrition and dietary advice, sociology, sports science, computer technology 
have all been added to the expertise of the coach to enable the identification of talent in 
nurturing the young athlete:
National Coaching Foundation
The National Coaching Foundation was established in 1983 to raise coaching standards 
in British sport. The first Director was Dr Nick Whitehead, a former international 
athlete and manager of the Great Britain Athletics team. The aim was to provide a 
focal point, co-ordinating all the specialist work being done in all aspects of sports 
coaching and performance. It is also intended to provide coaches with the latest 
technology, research and computer based information. There is no doubt that this has 
improved contacts between coaches, athletes, sports Governing Bodies and scientists, 
enabling many individuals and organisations to benefit from the amount of research 
literature and expertise available. It has included a number of institutions and 
Governing Bodies, such as the Sports Council, The Central Council of Physical 
Recreation, British Association of National Coaches, British Association of Sports
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Medicine, British Association of Sports Science and the British Society of Sports 
Psychology.
Governing Bodies of Sport
Governing Bodies have the primary responsibility for developing performance and 
excellence. And most respondents to the Sports Council's "Which Wav Forward"
(1987) agreed that the prime technical input must continue to come from them. The 
Governing Bodies' responsibilities in this area are extensive, developing coaching 
within the sport, preparing and selecting national teams, managing and participation of 
national teams in international competition, at home and abroad and, more recently, 
assuming responsibility for the running of regional Centres of Excellence.
The Sports Aid Foundation
According to the Sports Council's document "What's Happening to Sport?" (1988) the 
Sports Aid Foundation is donating nearly half a million pounds annually to individual 
performers and, in some areas, this is augmented by local authorities. Additionally, the 
report shows that the Minet Group is donating #1.5 million to elite athletes, in 
response to the conclusions of the Olympic Review. However, there still remains a 
concern about the operations of the S.A.F. The most common was that because of its 
allocation criteria much funding had been directed to those who had already reached 
the top rather than those who were striving for the top. The other main concern was 
that individual grants were often too low, the average in 1985/6 being only #526. It 
seems that these concerns are a consequence of needing to fund those vital immediate 
needs to compete internationally, such as the Commonwealth Games, from a tiny 
overall budget. It is clear, therefore, that there still remains a need for financial 
assistance to performers at all levels and, indeed, to coaches.
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However the foundation has given over nine million pounds over the last sixteen years 
to Britain's leading sportsmen and women. In March 1993 David Mellor the former 
Heritage Secretaiy was appointed Chairman, until after the 1996 Olympic Games.
This appointment should help the foundation in trying to obtain funds from the 
National Lottery for supporting leading competitors although the principle focus of the 
money for sport from the Lottery would be for capital projects, although there is some 
scope for developing outstanding talent. After his appointment Mellor stressed his 
commitment to getting more money to allow Britain's competitors to match their rivals 
in financial support. He also said we expect too much of our athletes and suggested 
that we develop a better system so that competitors get better support.
British Olvmpic Association
The British Olympic Association is responsible for developing the Olympic movement 
in the U.K. It consists of organisations responsible to the sports included in the 
Olympic Games and representatives of the Armed Services, student sports 
organisations and certain other affiliated organisations. Its principal functions are to 
encourage an interest in the Olympic Games and foster the ideals of the movement, to 
organise and co-ordinate British participation in the Games, to assist governing bodies 
in their preparation for the Games and to provide a fomm for consultation among the 
governing bodies of the Olympic Sports. It grant aids and is able to lend money in 
furtherance of these objectives or to the benefit of amateur sport generally. It runs a 
public and corporate appeal to raise funds to support the British team for each 
Olympiad; with the Sports Council's help the Association has set up a new medical 
centre at Northwick Park Hospital.
Much of the Association's work has been improving technical services to Governing 
Bodies of Sport and in 1989/90 the Technical Department was established. The 
Department now has advisory or support groups in sports science, medicine.
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psychology and conditioning but courses have also been extended with a series of 
time-management and life style courses for potential Olympic athletes.
Internationally the British Olympic Association made a major impact in 1991 by 
staging with Birmingham City Council the 97th International Olympic Committee 
session in Birmingham in June. The British Olympic Association also turned its 
attention to the future when it pledged its support for Manchester's candidacy to stage 
the Olympic Games o f2000. British sport should benefit from the partnership with 
new facilities by the time of the I.O.C. vote in 1993. The British Olympic Association 
Annual Report (1990).
Local Education Authorities
The main contribution of local education authorities to developing excellence and 
performance comes through the school sector, both within and outside curriculum 
time. Developing and acquiring skills is the very essence of physical education. But 
there are a number of new trends in education generally and physical education in 
particular which affect the traditional involvement of schools in performance. The 
Sports Council's "What's Happening to Sport" (1988) reported that:
1. A broadening of the curriculum, offering extra activities but more superficially.
2. An increasing emphasis on participation rather than performance.
3. A change in the nature of extra curricular work, the traditional area where 
school teams were developed.
4. A decline in competitive sport between schools.
Such trends are being considered by the School Sports Forum but, in the meanwhile, it 
is possible to envisage a number of strategic options. The Sports Council's research
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suggests that there is a need for physical education teachers to be assisted within the 
curriculum by appropriately trained non-specialist teachers and governing body 
coaches. However, whilst it may be possible to integrate full-time coaches into such a 
system, especially those employed by a local authority, the Council's Active Lifestyles 
demonstration project has found extreme difficulty in attracting voluntary coaches, 
even when paid, within the school, day because most of them are in employment.
The Sports Council Centres of Excellence
The Sports Council (1989) undertook a review of both the concept and operation of 
such centres. To date, they have operated as regional training centres for governing 
bodies of sport, designated as such by the Governing Body and the Sports Council 
(usually at regional level). They have operated through management by the owning 
authority, whether this was a local authority, club or instititute of higher education, 
with a financial contribution being provided by the Council. The financial contribution 
originally emanated from Sports Council regional sources but more recently funding 
has been from the National Sports Council as part of its programme 'Funding of 
National Governing Bodies of Sport'.
The Council has established over 70 centres of excellence and has agreed to undertake 
a full review of the range of Centres and particularly to see how they fit into the overall 
development plans of governing bodies.
The Sports Council is committed, through its Royal Charter, 1972, to promote the 
pursuit of excellence in sport at all levels. The recent 'Sports in the Communitv - the 
Next Ten Years and the Corporate Plan (1987) outline the Sports Council's policies in 
this respect. At national level the Sports Council pursues this policy through the 
national governing bodies of sport. In particular, it does so through funding for 
preparation training for major international events, team travel, the training of coaches 
and a number of specialist facilities.
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SUMMARY
In the United Kingdom today there is limited national provision, and no centralised 
co-ordinated scheme for the support of excellence. Our approaches are ad hoc, often 
individualistic and invariably sponsorship bound. However, the Sports Council is 
considering a national strategy towards performance and excellence which has been 
accepted by the Council. This initiative forms a first step towards implementing a 
national strategy for performance and excellence.
Since the Olympic review group published its findings in 1985 a more recent and 
comprehensive report compiled by the Competitor's Council. The British Olympic 
Association, BOA (1993) stated that 45 per cent of British Olympic competitors in 
Barcelona were in debt to an average of £5,000.00 because of preparing for the 
Games.
It seems there is a disparity between the elite of athletics and many Olympic sportsmen 
and women shown by a survey of two hundred competitors at Barcelona and 
Albertville.
The report recommends and urges Government to make £10 million a year available to 
potential Olympic competitors in their preparation for the 1996 Olympic Games in 
Atlanta.
The research and questionnaire drawn up by Saatchi and Saatchi revealed the following 
responses: only 38 per cent of athletes had ever earned any prize money or 
sponsorship. The majority earn less than £1000 from these sources. 19 per cent were 
unemployed, 42 per cent of those in employment earn less than £10,000 per year and 
59 per cent less than £15,000 per year. 84 per cent said their sporting potential was 
limited by the need to maintain employment.
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The situation is totally different in other leading European countries. In Germany 
every Olympic athlete receives a Government grant of £500 per month, and the Sports 
Aid Foundation has an annual budget of £1.4 million pounds, the French equivalent 
distributed £2.3 million to the country's top athletes.
If British athletes are to compete on equal terms with the world's top sporting nations 
there is an urgent need for Government to examine the future structure of British sport 
and its first priority should be to enable elite athletes to compete with the rest of the 
world on equal terms without in any way affecting their long term education and career 
prospects.
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CHAPTER III 
THE UNIVERSITY
Generally regarded as one of Britain's new universities, the University of Bath was 
awarded its Charter in 1966, during the last growth era in the university sector. The 
University was originally based at Ashley Down, Bristol, and was known as the Bristol 
College of Science and Technology. During the first five years, special emphasis was 
placed on the development of science and related technological subjects with 
associated industrial sandwich schemes. Though this bias is still retained, academic 
scope has widened and today's University comprises fourteen schools, supporting a 
student population of4,500. Situated on a 110 acre campus, a mile and a half to the 
south east of the City of Bath, the University has developed a full complement of 
sporting, residential, social and welfare amenities.
Sport. Phvsical Education and Recreation
From its earliest days, the University laid emphasis on sport and physical education, 
recognising the need for the physical as well as the intellectual welfare of its members. 
In little over fifteen years, facilities have developed to a point where they compare 
favourably with those at any other university in Britain, and the sport and physical 
education service has been accorded fiill departmental status. The service aims to cater 
for abilities covering the whole spectrum and its success is reflected by a participation 
rate exceeding 75% of all University members and the current presence of over 300 
students who have attained international, national or county standard in their 
respective sports. The introduction in 1972 of a sports technology service, with 
special reference to synthetic sports surfaces, the Sports Scholarship Scheme in 1976, 
has further enhanced the University's reputation as an innovator of new policies.The 
Department of Sports Development and Recreation has three main areas of 
responsibility. In the first instance, it provides opportunities and facilities for all 
members of the University community to enjoy sport and recreation at various levels of
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ability and commitment. It also provides such assistance as may be required by those 
undertaking academic work in physical education, recreation and sports technology at 
the University. In addition, the department organises an extensive scheme of sports 
education for the student body as a whole, comprising tuition in some fifty different 
sports, games and other physical activities. Encouragement is given to first year 
students to participate in this scheme, but sports education classes are available to all 
students and staff. The principal research interests of the staff are the physiology of 
exercise, factors affecting human performance in international athletes, sports 
technology with special reference to synthetic sports surfaces; and members of the 
department have published books and papers and acted as consultants in many 
television programmes.
COMBINING SPORT AND ACADEMIC EXCELLENCE 
The Problem
The British University system has penalised many students who were good at academic 
work and individual sports. Cusdin (1983), in her study at Queen's University, Belfast, 
shows that high sports participation was more likely to be associated with a lower class 
of degree. This confirmed the findings of Maraj (1965), who noted that Birmingham 
University students who were awarded the lower classes of degree spent more time on 
sport. The student has to reach a compromise, either settling for a respectable 
Honours degree and an average sporting achievement or a Pass degree and 
international honours. The writer, a former Olympic athlete, experienced at first hand 
many of the problems of trying to combine professional and academic studies with the 
demands of international competition and, at that time, military service spanning six 
years. A number of issues emerged that have helped inform the way in which he has 
contributed to further developments, in particular a number of key elements were 
indentified namely, expert coaching, long- term planning, excellent facilities and 
scientific mominoring of progress. However, the British pride themselves that
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universities in this country offer the finest education available anywhere in the world, 
and cater for 31% of the 18-21 year olds.
To a large extent this has been as a result of the tradition of scholarships established 
first at Oxford and imitated subsequently at Cambridge, Durham and the redbrick 
universities. Wyatt, (1982) suggests it has always been acknowledged informally that 
undergraduates were expected to participate in the hidden curriculum of debating, 
journalism, drama or sport. Thus the universities have been willing to offer 
scholarships for English or history, maths or music, but they have never crossed the 
floor to include the performing arts and sport. During the past eighteen years sports 
scholarships have been identified largely with Bath University. Several other 
universities have placed great emphasis on sport and Rhodes Scholarships are but one 
example of an Oxbridge reverence for the academic athlete. This tradition is rooted in 
the 19th century public school's ideology of athleticism. There are other institutions, 
such as Loughborough, which have attracted outstanding athletes through their 
courses in Physical Education and Sports Science, but when Bath introduced its 
Scholarship Scheme in 1976 it was with the expressed intention of bringing a 
systematic scientific approach to sporting performance. Although this was already a 
feature of the Eastern European system, the Bath Scheme aimed to develop academic 
excellence alongside high performance in sport. There was a determination to avoid 
the excesses of the highly commercialised American athletic scholarships and to be 
committed to monitoring academic standards.
To this extent it can be claimed that this approach adopted by Bath was distinctive and 
original.
The problem of combining an ambitious programme, geared to world standards, begin 
with an undergraduate course of study. It was pleasing, therefore, when the writer 
first discussed the idea of sports scholarships with the then Vice-Chancellor, Dr 
Leonard Rotherham, in 1975, to find that he was sympathetic. A paper was submitted
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to the Senate (Appendix 1) and the Scheme was accepted for the following year. The 
main concern of many colleagues was that it would result in an American Sports 
Scholarship approach, with sporting skills placed ahead of academic ability. This 
would evidently lead to adverse publicity and, since Bath was a relatively new 
university, it had to ensure that any innovation remained within the mainstream of 
university traditions. Thus, before any student can be considered for a Scholarship he 
or she must first have satisfied the UCCA entrance qualifications; also the Scheme had 
to be self- financing. Although it was good to see the speed with which the Scheme 
was accepted, the writer was still faced with the additional problem of raising the 
money for each Scholarship. The problem was solved when informal discussions took 
place in 1975 with John Lane, an OCS (Office Cleaning Services)Group Director, 
regarding the university's plans for the Scheme. In turn, John Lane put the proposal to 
his main Board of Directors who felt that it was right for them and, in 1976, the 
Scheme was launched with OCS funding, the first ever Scholarship of its kind in 
British Universities. That explains how the links were forged, but not why the OCS 
Group was attracted to this sponsorship, which is now in its eighteenth successive 
year.
Geoff Dove, Marketing Director, OCS Group, explains "part of the answer lies in 
qualities which are demanded of international sportsmen and women involved in world 
competition today - controlled aggression, knowing when to fight for success, stability 
under pressure, the ability to cope with tension and still retain peak performance and 
self sufficiency. Sport is ofi;en a solitary business necessitating months of gruelling 
training topped by competitions away from family and friends and the ability to make 
decisions under stress, fast thinking on your feet. From a business viewpoint these are 
exactly the attributes which are usually sought in potential management candidates".
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"Sports Scholarship - Senate Minute 3976 - 29 June. 1976.
The Chairman of the Sports Committee reported that out of twenty applications for the 
Sports Scholarship nine were acceptable to the Committee on academic grounds; a 
short list of three candidates had been drawn up and the award was finally made to 
Martyn John Hedges, a white water canoeist, who had been placed 13th in the World 
Championship in Yugoslavia, 1975, and had 'A' level results of Grade B in Biological 
Sciences, B in Physics and E in Mathematics and had been accepted by the School of 
Biological Sciences for a BSc course in Applied Biology.
The first sports scholar was,therefore, Martyn Hedges who graduated with a good 
degree and an outstanding record in his sport. There is, of course, an element of 
'payoff for the sponsoring company. On the promotional front, and bearing in mind 
their amateur status, the sports scholars themselves have co-operated as much as 
possible in gaining public recognition for the industrial benefactor. Martyn Hedges, 
with the writer, appeared on a BBC television Grandstand programme when the 
Scheme was launched, not the sort of publicity which privately owned companies are 
often lucky enough to obtain. Over the years the media coverage of the Scheme has 
been extensive, with features in both national and local press, not least because of the 
extraordinary achievements of the students themselves. Other interesting comments 
fi’om Geoff Dove,Marketing Director OCS Group,when considering sponsorship 
possibilities for the Group, include the observation that OCS is a service industry with 
somewhere in the region of 25,000 employees nationwide and business is built upon 
people doing their jobs well. In order to maintain a high standard of service the 
workforce needs to be continually motivated and, the feeling that they belong to the 
right sort of company is a vital component of motivation. The increased awareness of 
health, fitness and sport is reflected in the amount of time devoted to coverage of 
national and international events, especially on television.
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OCS Group employees are no less sports oriented than their existing and potential 
customers, so that the involvement of the Group in a Scheme of this nature enables 
them to capitalise on two fronts.The students helped by the Group have excelled in a 
variety of sports disciplines. Restricting sponsorship to a specific event, or a particular 
sport, can be very limiting in terms of attracting the attention of a wide cross section of 
the public. Without exception, each student has made considerable achievements in his 
or her field and, just as importantly, has been able to keep up with academic studies. It 
often happens that when a young person is academically gifted and shows promise in 
sport, one facet of achievement becomes all consuming, diminishing the other. The 
sports scholarship scheme at the University of Bath has demonstrated one approach 
whereby an international level athlete may maintain supremacy in sport whilst enjoying 
the fulfilment and achievement of a full academic life.
At Bath, academic performance has not been prejudiced by high level sporting activity. 
The consistently high quality of Bath's sports scholars and their achievement in each 
area bears witness to this.
The benefits to the individual are self evident, and the scheme inevitably attracts 
sportsmen and women of outstanding ability. The reputation of the University as a 
whole has clearly been enhanced.
THE BATH SCHEME
The Bath Scholarship scheme aims to provide a unique opportunity for scholarship 
holders to develop their sporting potential to a high level of performance, without in 
any way impeding their academic progress. This is achieved by extending a sports 
scholar's academic course by 1 year, i.e. in the case of an undergraduate, either from 3 
years to 4 years or, when on a Sandwich course, from 4 years to 5 years. The scheme 
was unique in the country when first implemented at Bath in 1976, and has since been 
introduced in a number of other Universities in the United Kingdom. A scholarship
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may be awarded either to a student already attending the University or to a student 
who is qualified to enter an undergraduate or postgraduate course in the following 
October. In addition to possessing the appropriate academic qualifications needed for 
admission, candidates have to maintain a satisfactory academic standard throughout 
the duration of their course. Applications are considered only from those who have 
reached a very high level of performance in their sporting discipline or who can 
produce evidence, e.g. from a national coach (or National Governing Body) that they 
are likely to reach such a standard if awarded a scholarship. The equivalent of one 
year’s grant is made available under the Scholarship Scheme for the extra year, 
although the way in which the holder uses the year can vary. No parental contribution 
is required. Funds are made available to pay for the fees of specialist coaches, travel, 
equipment, scientific and medical back-up.
Management and Organisation
The details of each sports scholar's academic and sporting programme are worked out 
on an individual basis. With some scholars a sabbatical year to prepare for European, 
world or Olympic competition might be appropriate whilst for others the most fruitful 
arrangement might be to reduce academic commitment over the entire length of a 
degree course to permit intra calculated training periods. The critical elements of a 
programme are contained in Figure 1. The way in which each individual scholar's 
training and academic programme is devised is dependent upon a number of variables, 
particularly:
(1) Competitive timetable and aims
(2) Course structure and academic requirements.
The implementation of a scholar's competitive timetable and aims are determined by a 
series of tutorials with the Director, other associated staff within the organising 
department, with personal submissions from the scholar himself and with consultation
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with the academic department. Scientific back-up services also play an important part 
and regular tests of an appropriate nature are carried out. The physiological and 
psychological control of sports scholars is achieved through a variety of individual and 
game analyses. In the first instance, an assessment has to be made for the physiological 
requirements of the sport, with specific analysis concerning related energy systems.
Some determination may arise experientially, some through tutorials, and some by 
seminars with the scholar and specialist coach, in addition to formal scientific game 
analysis. Having determined the physiological and psychological requirements of the 
sport, assessments are made of the scholar's ability to meet these demands at the 
highest level of competition. Physiological testing is carried out to provide a number 
of physical parameters which can be used to assess a scholar's physical condition to 
compete in the sport. These physiological tests are sports specific and are only used to 
assess an individual's personal suitability for high level performance and not used to 
compare him or her with other individuals. In addition to the physiological testing, 
psychological tests are used to assess the scholar's mental state and are again 
compared to the psychological demands of the sport.
These aspects are explained in more detail in chapters four and five.
MEDICAL CARE
During the past decade standards of performance in sport have improved at all levels, 
in Great Britain and in the world at large. Therefore, there has been a need for greater 
emphasis to be placed on sound scientific and medical advice to athletes and those 
responsible for the management and organisation of sport. To the casual participant, a 
minor injury may not be much of a problem but to the elite athlete an injury can be, no 
matter how minor, a considerable handicap. Any injury disrupts training programmes 
which in turn effect performance and ultimately reduces the athlete's chances of 
success. High level performance athletes need to return to full training as soon as
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possible; if no medical advice is available there is a possibility that the athlete may 
return to intensive training too soon, with the likelihood of aggravating the injury. One 
has only to look for proof at the current run of injuries and illnesses to our top athletes 
and the ever-increasing stress on top performances. It seems that some athletes 
constantly suffer a variety of injuries or illnesses whilst at the same time trying to 
maintain high level performances. Stress and over training has cast shadows over 
leading athletes, such as Steve Ovett, Sebastian Coe and Steve Cram. The stress on 
top athletes has become execessive and many countries support their athletes by 
providing full medical, scientific and coaching resources. In Britain the situation is 
totally different. We still rely upon an amateurish approach to management and 
medicine; most athletes and coaches are unaware of the science of training and the 
medical risk of over training, Sperryn (1986). Investigations show that most U.K. 
champions over the past few years have reached their peaks and then broken down 
repeatedly with medical problems, usually from overuse injuries. It is therefore 
important to understand that once the athlete’s peak has been reached at a particular 
level of excellence, the reward for more intensive training, as Sperryn's studies (1986) 
show, are a diminishing return in performance and a steep increase in the incidence of 
injuiy, loss of form and staleness. Student athletes who participate at championship 
level require not only correct diagnosis of their injury but early treatment, with 
complete recovery, so that they can produce good performances after as short an 
absence as possible from their sporting activity. Because the demands are so great on 
young student athletes it is important that medical support is integral to the programme 
so from the Scheme's inception sport and medicine have been closely linked.
The Bath University Medical Officer, Dr Malcolm Bottomley, has a particular interest 
in sports medicine and experience of caring for athletes of all abilities up to Olympic 
level. A close relationship exists between the Department of Sports Development and 
Recreation and the University Medical Centre, not only for rehabilitation, but also in 
prevention of injuiy and assessment of fitness to take part in sport.
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The result of these services is a low incidence of chronic and recurrent injury in the 
general student population. No sports scholars have failed to progress by reason of 
illness or injury despite one or two serious problems. Medical control of sports 
scholars is implemented mainly by close association with, and referral to, the 
University Medical Centre. At regular programme periods the sports scholars are 
required to have medical examinations, the results of these tests are passed back to the 
Director of the Scholarship Scheme who will make any necessary adjustments to the 
planned programme. In the case of ill health, the scholar will attend the University 
Medical Centre, directly or by referral from the Director of the Scholarship Scheme, 
and any action being taken in the same way as for regular medical examinations. In 
some instances, it may be necessary for a scholar to be referred to the Bath Royal 
United Hospital, with which the University has close links. In the event of injury, an 
initial examination is made and the injury assessed by the University Medical Officer, 
who can then refer the scholar to the appropriate department for treatment. Dr 
Malcolm Bottomley was one of the team Doctors to the Great Britain Athletic team at 
the Seoul Olympic Games in 1988, he maintains that there is a continuing lack of 
suitable medical support for athletes at all levels in Great Britain, as a consequence of 
which even elite performers receive inadequate and uncoordinated care. Frank Dick, 
British Director of Coaching, reported that at any one time, up to 25% of athletes 
eligible for international selection are unavailable because of injury.
Ian Chadband in his article in the Sunday Times (1994) reported that recent studies by 
Dr Ken Kingsbury, one of Britain's leading exponents of Sports Medicine undertook a 
medical screening of 85 elite British athletes and his findings, yet to be published, 
reported 49 (48%) had an injuiy of some sort, 42 (48%) reported medical symptoms 
and amazingly 31 (36%) were found to have a metabolic disorder which is often 
associated with chronic fatigue.
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It is particularly important, therefore, that a sports scholarship scheme aimed at 
supporting gifted athletes should contain an adequate system of medical care.It 
provides not just a treatment service for injuries, but also a facility for medical 
screening, health education and a positive programme of rehabilitation aimed at 
optimum recovery and prevention of further injuries. The organisational structure of 
the University sports medicine system is shown diagrammatically in Figure 2.
FINANCE
Bath University has funded sports scholarships through income fi'om industry and one 
trust. The largest source of revenue has been from the O.C.S. Group which has 
supported 15 out of 30 scholars and has agreed to sponsor four students at any one 
time. Business has been the main benefactor of the scheme although it is becoming 
more difiBcult to attract commercial sponsorship. The trend seems to be that 
companies are attracted to major sporting events which attract more publicity from the 
media. The long-term support of O.C.S. has been crucial. Finance is aimed primarily at 
providing the means for a selected scholar to extend his or her academic course by one 
year, whether at undergraduate or postgraduate level. The extra years cost involves a 
maintenance grant to cover the student's normal living expenses, i.e. accommodation, 
food, examination fees and a special training grant to pay for the additional cost of 
travel to and from training venues. Finance is also made available for equipment, 
coaching, competition entries, specialised medical support services and a dietary 
supplement. A training grant is also available throughout the scholar's normal lecture 
and examination programme, but priority is given to reserving sufficient finance for the 
scholar's course to be extended by one year. In cases where a shorter training period is 
used, the figures quoted (see Table 1) are divided by the proportion of the year taken 
for training purposes, i.e. a three-month training programme would be calculated at a 
quarter of the yearly training and maintenance grant.
-  79 -
Figure 2
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Table 1
BASIC COSTS OF THE BATH SCHEME
Composite Registration 
Examination Fee 
(extended 
course)
Maintenance
Grant
(extended
course)
Training
Grant
(extended
course)
Training
Grant
(normal
course)
Scholarship 
Total inc. 
(extended 
course)
* £607 £2,200 £1,000 £2,500 £6,307
** £1,890 £2,200 £1,000 £1,217 £6,307
* Undergraduate 
** Postgraduate
Fees applicable for 1992/93 Academic Year.
Training grants are calculated at £875 per annum for a course total of 4 years, giving rise 
to a total available grant for training purposes of £3,500. Maintenance grants to cover normal 
living expenses are calculated from a normal full L.E.A. grant.
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ACADEMIC AND SPORTS PROCESSES
This section presents the dynamics and interaction of the academic and sporting 
processes of five of the University’s sports scholars, in terms of the division of the 
academic course of study which links into both domains. These interactions are typical 
of the entire cohort of sports scholars.
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MARTIN JOHN HEDGES 
SCHOOL OF BIOLOGICAL SCIENCES 
SLALOM AND WILD WATER CANOEING
NAME: MARTYN JOHN HEDGES
YEAR OF ENTRY: 1976
SCHOOL: BIOLOGICAL SCIENCES
COURSE: BSc IN MICROBIOLOGY - 4 YEAR SANDWICH
COURSE
SPORT: SLALOM AND WILD WATER CANOEING
PRE-ENTRY SPORTING STATUS:
NATIONAL CHAMPION, GREAT BRITAIN
COURSE STRUCTURE
YEAR I OCTOBER-MARCH
UNIVERSITY- 
LECTURES/PRACTICALS/TUTORIALS.
APRIL-SEPTEMBER 
INDUSTRIAL PLACEMENT 
YEAR 2 OCTOBER-MARCH
UNIVERSITY - 
LECTURES/PRACTICALS/TUTORIALS
APRIL-SEPTEMBER 
INDUSTRIAL PLACEMENT 
YEARS OCTOBER-MARCH
UNIVERSITY- 
LECTURES/PRACTICALS/TUTORIALS
APRIL-SEPTEMBER 
SPORTS STUDIES
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YEAR 4 OCTOBER-MARCH
UNIVERSITY- 
LECTURES/PRACTICALS/TUTORIALS
APRIL-SEPTEMBER 
INDUSTRIAL PLACEMENT 
YEAR 5 OCTOBER-MARCH
SPORTS STUDIES 
APRIL-SEPTEMBER 
INDUSTRIAL PLACEMENT 
ACADEMIC PROCESS AND TUTOR'S REMARKS.
Martyn entered the School of Biological Sciences, University of Bath, in October 1976 
to read for an Honours Degree in Applied Biology. He was the University's first sports 
scholar, sponsored by OCS Group Ltd.
The Applied Biology course he undertook was a four-year thin-sandwich with three 6- 
month periods of external training. In Martyn's case there was a change from the 
normal pattern of integration of periods of academic study (and exams) with the 
training periods. Whilst he undertook the normal placements in Years 1 and 2, the 
Year 3 placement was replaced by his sports studies and later undertaken after the 
completion of his final Honours examinations to fulfil the requirements of this Degree. 
Although unusual, this arrangement was readily agreed by the Administrative Assistant 
in the School of Biological Sciences and it fitted in very well with Martyn's sporting 
and academic aspirations and commitments. All three placements were in locations 
suited to his canoeing training and availability of facilities.
The following summarizes Martyn's course pattern and includes comments on his 
attainments at various stages.
YEARl
October 1976 - March 1977
1st year course - All examinations passed satisfactorily, with particularly good course 
marks in Animal Biology and Biological Chemistry.
April - September 1977
First period of external training (Insecticide and Storage Dept. MAFF Pest Infestation 
Control Laboratory, Slough). The Supervisor's assessment of this placement work was 
very good, rating Martyn as 'average' or 'above average' for five aspects of the work 
and as 'exceptional' for the remaining three aspects (initiative, co-operation and 
reliability).
His employers were highly sympathetic to the demands posed by his very strict training 
regime prior to the World Championships, including visits to Germany and Austria. It 
was estimated that he had some two and a half months off work for this. Nevertheless 
they were full of praise for the way in which Martyn, despite all pressures, completed 
the work required for a project which had been designed to last six months.
YEAR 2
October 1977 - March 1978:
2nd year course, ending with Part 1 examinations. Although he passed, his marks were 
not as good as in the first year and he had to re-sit one subject.
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April - September 1978
Second period of external training, again at MAFF Pest Infestation Control 
Laboratory, Slough; this time in the Biology Department. As with the academic work 
he did not do quite so well this time, rating 'average' for four aspects and 'above 
average' for the remaining four.
YEAR 3
October 1977 - March 1978:
3rd year course, now in Part II, specialising in Microbiology. A satisfactory period of 
work, with some very encouraging signs of interest in the subject, enthusiasm for 
particular areas and some initiative. All work and examinations completed.
April - September 1979
Sports Studies.
YEAR 4
October 1979 - June 1980:
Normal final academic year, including a good research project, 'The Study of Fungal 
Development in Decaying Elm', under his supervisor Dr Rayner. He passed the final 
examinations with marks in the high Class Ilii bracket. This was a very creditable 
performance and I wrote of him at the time in the following terms "dramatic 
improvement in academic outlook and attainment, particularly good performance in his 
research project from which some interesting ideas emerged."
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YEARS
September 1980 - January 1981:
Final placement undertaken with Unigate Technical Centre, Process Development 
Section, Bradford on Avon, supervised by Dr P H  Ferguson.
A successful placement with ’average’ or 'above average' assessments throughout. Dr 
Ferguson recognised Martyn's still heavy commitment to training and competition, and 
allowed him time off for major competitions, but was pleased with his work and 
indicated his belief that Martyn was good enough for a career in scientific research - 
Praise indeed.
Februarv 1981 - Mav 1981
Sports Studies
Julv 1981:
Graduated with a very good Class II Divn II Honours Degree in Applied Biology 
(Microbiology specialization). Considering his huge commitment to his sport at the 
very highest level of international competition this was an excellent achievement on a 
Degree Course which itself is held in high esteem.
DrS JLWright
4.1.88
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NAME:
YEAR OF ENTRY: 
SPORT:
ACADEMIC SCHOOL: 
COURSE:
MALCOLM LEWIS 
SCHOOL OF MANAGEMENT 
GOLF
MALCOLM LEWIS
1977
GOLF
SCHOOL OF MANAGEMENT 
B Sc BUSINESS ADMINISTRATION
PRE-ENTRY SPORTING STATUS: G.B. YOUTH TEAM
COURSE STRUCTURE
YEARl
YEAR 2
YEARS
YEAR 4
1977/78
Full University Lecture and Examination 
Programme.
1978/79
Full University Lecture and Examination 
Programme.
September 1979 - Februarv 1980 
Full University Lecture Programme. 
Februarv 1980 - October 1980 
Sports Studies.
October 1980 - Febmarv 1981 
Full University Lecture Programme. 
Februarv 1981 - October 1981 
Sports Studies.
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During this period Malcolm was involved in two placements, the first was with 
Littlewoods of Liverpool, from October, 1978 to February, 1979 and from September, 
1980 to February 1981 he was with Thomson McLintock, Bristol, Chartered 
Accountants.
In addition, he was to concentrate on golf from February 1980 to October 1980 and 
February 1981 to October 1981. Thus, in total, he was involved with the University 
for five years. One year of this being on his golf scholarship, two six month 
placements and three years academic study.
His tutor for the first four years was Mr Arthur Mills and fi*om his retirement in the 
final year, his tutor was Dr Graham Ray.
I write as an academic who is very interested in entrepreneurship and small business 
and I see a connection between the dominant characteristics of successful 
entrepreneurs and those exhibited by Malcolm Lewis during the five years he was with 
us. These dominant characteristics have been expressed to include:
* Drive and energy
* Self-confidence
* Problem solving
* Goal oriented
* Moderate risk taking
* Unafraid to fail
* Use of feedback
* Competing and self-imposed standards
* Tolerance of ambiguity and uncertainty
My conclusion is that Malcolm Lewis showed these characteristics in abundance, 
particularly those of drive and energy and self-confidence.
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ACADEMIC PROCESS AND TUTOR'S REMARKS
Malcolm Lewis graduated in 1982 with a second class honours degree upper division 
in Business Administration. He successfully passed the following subjects during the 
course:
Year 1 Economic Theory
Sociology of Industrial Societies
Mathematics
Accounting
Economic Organisation
Year 2 Financial Management
Economic Organisation 
Economic Theory 
Organizational Behaviour 
Maths/Statistics
Year 3 Managerial Economics and Operational Research 
Elements of English Law 
Financial Accounting 
Managerial Accounting 
Maths/Stats
Organisational Behaviour
Year 4 Business Policy
Organisation Analysis and Control 
Business Law 
Corporate Finance 
Financial Accounting 
Operational Research
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After leaving the University, he completed a training contract with Thomson 
McLintock and qualified as a Chartered Accountant in 1986. During this period his 
golf went through a fallow period but it is likely that both his golf and his business 
career will mow take off. He has recently been appointed Financial Director of Links 
Media Limited, a golf advertising firm, and I have no doubt that he is likely to enjoy a 
very successful business career.
I believe that without the Sports Scholarship Malcolm Lewis would not have been 
chosen for the Walker Cup and from his own personal development, the integration of 
an extra year into a demanding course of study, re-inforced and helped to bring out the 
characteristics which are found in successful entrepreneurs. For this reason I regard 
the experience is a marked success.
Dr G H Ray.
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NAME:
YEAR OF ENTRY: 
SPORT:
COURSE:
WILLIAM JACKSON 
SCHOOL OF HORTICULTURE 
JUDO 
WILLIAM JACKSON 
1978 
JUDO
HORTICULTURE
COURSE STRUCTURE
YEARl
YEAR2&3
YEAR 4
October - March 
University Lecture Programme 
April - June
University based Practice 
Julv - September 
Industrial Training Placement 
October - March 
University Lecture Programme 
April - September 
Industrial Training Placement 
October - Julv
University Lecture and Examination Programme
ACADEMIC PROCESS
William Jackson was a student who was reliable and veiy committed to academic 
work. The Sports Scholarship programme gave him the opportunity to develop his 
sporting prowess without in any way affecting his study. William was able to manage 
and plan his work very effectively and take responsibility for his own study.
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Relationships with students and staff were always excellent and academic colleagues 
thought very highly of him. He graduated in 1981 with a second class honours degree 
upper division in horticulture.
To meet the requirements of his sports scholarship William Jackson followed part of 
the third year timetable for two years and then completed a full final year.
1978-1979 Horticultural crops - veg production 1 hr/week
fruit production 1 hr/week
amenity 1 hr/week
Management and marketing 5 hr/week
Training placement (22 weeks) April - September 
Term 1 - Private study
1979-80 Term 2 Horticultural crops - nursery stock 1 hr/week
glasshouse crops 1 hr/week
Crop protection 3 hr/week
Horticultural practice - those missed previous year
1980-81 Full final year (three terms)
V Fowler 
Director of Studies
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CHRIS MARTIN
SCHOOL OF MATHEMATICAL SCIENCES
RUGBY FOOTBALL
NAME:
YEAR OF ENTRY;
SCHOOL:
COURSE:
SPORT:
CHRISTOPHER MARTIN 
1980
MATHEMATICS 
BSc. MATHEMATICS 
RUGBY FOOTBALL
PRE-ENTRY SPORTING STATUS: COUNTY PLAYER.
COURSE STRUCTURE
Y EARl
YEAR 2
YEARS
October 1980
Full University lecture and examination 
programme.
October 1981
Full University lecture and examination 
programme.
October 1982
Reduced University lecture programme (5 
course blocks).
Sports Studies.
Julv 1983
Deferred examinations (5 exams).
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YEAR 4 October 1983
Reduced University lecture programme (3 
course blocks).
Sports Studies.
June/Julv 1984
Full final year examination programme 
(8 exams).
ACADEMIC PROCESS
Chris maintained his academic studies over a period of the sports scholarship and, from 
the point of view of the School of Mathematics, was very successful.
The only special provisions that were made were to allow him to study five course 
blocks instead of eight during the 1982/83 session and to sit the exams on these blocks 
on an informal basis in Summer 1983. This was for his guidance only and did not 
count towards the final exam results in the following year.
During 1983/84 he studied three more course blocks and sat the exams on all eight 
blocks in Summer 1984. He gained a 2.2 Honours degree which was very much in line 
with his performance during the first two years of the course and, therefore, entirely 
satisfactory from an academic point of view.
ACADEMIC TUTOR'S PERSONAL COMMENTS
Chris was always very pleasant and co-operative and it was a pleasure to be his 
personal tutor.
D.C. Wicks,
School of Mathematics.
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MARINA SAMY 
SCHOOL OF MANAGEMENT 
ATHLETICS
NAME: MARINA SAMY
YEAR OF ENTRY: 1980
YEAR OF SCHOLARSHIP AWARD: 1982
SPORT: ATHLETICS/ROAD RUNNING/CROSS
COUNTRY
SCHOOL: SCHOOL OF MANAGEMENT
COURSE: BSc(HONS) DEGREE IN BUSINESS
ADMINISTRATION (THIN SANDWICH) 
PRE-ENTRY SPORTING STATUS: COUNTY ATHLETE
COURSE STRUCTURE
YEAR 1 October 1980
1st and 2nd Semester - Full University 
Lecture Programme and 1st year 
examination programme 
YEAR 2 Julv 1981
Industrial Placement - IBM Bristol
February 1982
Part 1 Lecture Programme - University 
June 1982
Part 1 Final Examinations 
YEARS October 1982
_ Q A _
1st Semester University Lecture 
Programme
2nd Semester Industrial Placement 
(Local placement arranged by Sports 
Department)
YEAR 4 October 1983
1st Semester - Reduced University 
Lecture Programme.
2nd Semester - Sports Studies + Case 
Study and Final Examination.
YEAR 5 October 1984
1st and 2nd semester - reduced Final 
Year Lecture Programme and Sports 
Studies.
ACADEMIC PROCESSES AND TUTORS REPORT
Marina joined the BSc in Business Administration in October, 1980 and graduated 
with a Second Class Honours Degree, Upper Division in June, 1985.
During her first year on campus she studied the following subjects:
Accounting 
Mathematics (Statistics)
Computing 
Organizational Behaviour 
Economic Theory 
Sociology of Industrial
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Economie Organisation 
Societies
On completion of the first year studies Marina commenced the first of her two periods 
of industrial training. This was carried out at IBM in Bristol where she worked with 
Mr Dudley Cramp the SE Manager, Information Systems Marketing, South West 
Branch.
On returning from placement in February 1982 Marina continued with her studies for 
the second year and in June 1982 took her Part I Finals.
The subjects examined were:
Economic Organisation 
Mathematics/Statistics 
Economic Theory 
Organizational Behaviour 
Financial Management
At the commencement of the academic year 1982/3 Marina was accepted as a Sports 
Scholar and her studies were re-organised to allow her to study alongside 
concentrating on her running. The degree was extended to 5 years and continued as 
follows:
Year 3, Semester 1. Marina took the following subjects and was examined in them at 
the end of the semester:
Elements of English Law 
Managerial Economics and 
Marketing Analysis 
Operational Research
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The second semester of year 3 Marina undertook with her second period of industrial 
training. This time she was working with Mr Mike Pyshom in the OfiSce Systems 
Marketing Department at IBM, Temple Way in Bristol. During this time she was able 
to continue her sports training at Bath.
The fourth year of Marina's time at Bath was devoted to a combination of academic 
studies and running, but the accent was on the sports side and both semesters were 
academically light. She took three more examinations at this time from the third year 
subjects, and one from the fourth year:
Computing
Organizational Behaviour
Labour Relations
Business Policy (4th year)
1984/5 was the fifth year of this Sports Scholarship and Marina resumed her normal 
work for the degree and as she had done one fourth year subject during the previous 
year this allowed her some time for sport. Examinations taken at the end of the year 
for the Part II Finals were:
Organisation Analysis and Control 
International Marketing 
Marketing Analysis 
Business Law 
Organisational Behaviour
REVIEW OF PROGRESS
Marina was in many ways a model student - hard working, thoroughly committed to 
her studies, determined and highly responsible - and I am sure the Sports Scholarship 
process did much to nurture and develop these competencies and qualities. It required
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her to plan her work time more carefully than other students and generally to take 
much more responsibility for her own learning. Although she was always busy she did 
find time to develop good relationships with staff and students.
People in her placement organization thought equally highly of her. The reference 
from her manager at IBM referred to her diligence, enthusiasm and sound judgement. 
He concluded "the quality of this work was such that she attracted praise and 
commendation from the branch as a whole".
I think this is a fitting compliment to Marina and the scheme she undertook.
Dr S P Bate
Director of Undergraduate Studies 10 February, 1988.
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SUMMARY
Innovative schemes such as this were not established easily. Shortly after the inception 
of the scheme, the writer was aware of the effort necessary to persuade a relatively 
academic community to adopt something different. Academic staff sometimes 
misunderstood the objectives of the scheme, largely because they saw only academic 
goals as important in a University education.
Clearly, a University must have procedures flexible enough to accommodate different 
styles of study and different approaches to achieving balance within higher education.
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APPENDIX I Senate Paper 575 76 151
1. Introduction
When the Minister of State for Sport visited the University in October, 1974, he 
suggested to the Vice-Chancellor the possibility of arranging scholarships which would 
enable the holders to realise their full athletic ability. Since then, this proposal has been 
given careful consideration both within and outside the University. Sports 
Scholarships would be an entirely new innovation in this country but would form a 
logical extension of the present work of the Physical Recreation Staff; this paper 
therefore describes and presents for approval a scheme for the introduction of such 
scholarships.
The aim of the scheme is to enable the scholarship holders to develop a high level of 
excellence in their sporting events without in any way impeding their academic 
progress. It is anticipated that the funds (initially #1,500 a year) would be provided by 
outside sources without any additional direct cost to the University. A sports scholar 
who was not already a member of the University would have to acquire suitable 
qualifications for admission, either as an undergraduate or a postgraduate, and would 
have to maintain a satisfactory academic standard throughout his time here.
The benefits to the individual are obvious, and the scheme would inevitably attract 
sportsmen and women of outstanding ability; if the holders were successful at 
international level, the reputation of the University as a whole would clearly be 
enhanced.
2. Administration and Supervision
The scholarship is intended to enable the holder to devote a fiill-time year, or the 
equivalent divided into several smaller periods, to training for and competing in his 
particular event. Clearly there would be little difficulty in arranging for a sabbatical
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year, but it is anticipated that the most fruitful arrangement would often be to reduce 
the academic commitment over the entire length of a degree course by extending it 
from three years to four, or from four year to five. Such schemes would inevitably 
have to be devised on an individual basis, taking into account the training needs of the 
student, the events he was preparing for, and the academic structure of his course; the 
close cooperation of the Head of School and the Director of Studies concerned would 
be required to agree the final balance between academic and sporting commitments.
At all times, even during a sabbatical year, the sports scholars would remain members 
of the University and would be required to represent the University whenever possible.
The training programme for each sports scholar would be agreed between the Director 
of Physical Recreation and the student. Supervision of training and of athletic progress 
generally would be the responsibility of the Director.
3. Financial Arrangements
Scholarships would initially amount to #1,500 per year (out of which the University 
would not claim overheads). This sum would be used to pay the student the equivalent 
of one year’s extra grant, without parental commitment. The balance would be used at 
the discretion of the Director of Physical Recreation to pay for such items as fees and 
expenses for specialist national coaches (supplementing coaching from present staff), 
travel expenses, special clothes, footwear, etc.
Detailed negotiations would have to be held with individual students’ LEA’s, at a high 
level, to determine when the grant for the "extra year" would be paid; it is anticipated 
that LEA’s would themselves recognise the prestige associated with assisting a top- 
class competitor and would be willing to cooperate accordingly.
It is hoped to find sponsors for sports scholarships among industrial and commercial 
organisations. Indeed, one firm has already indicated that subject to certain conditions
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as to timing, they would be prepared to offer #1,500 in 1976 with the prospect of a 
second scholarship being offered if arrangements for the first were satisfactory.
The willingness of commercial organisations to offer scholarships results of course 
fi*om the publicity which arises jfiom sponsoring a sportsman or woman who is 
successful at a high international level. It will therefore be imperative to check with 
the national governing body of every sports scholar’s event that the proposed 
arrangements do not infringe on the student’s amateur status.
When approaching other possible sponsors, the need to increase the figure of #1,500 
to compensate for inflation will be taken into account.
4. Arrangements for awarding Sports Scholarships 
The following arrangements are proposed:
Advertisements will be placed nationally, normally in the autumn, inviting enquiries 
fi"om participants in any sport. Those who respond to the invitation will receive an 
information sheet explaining
i. that they must reach the academic standard necessary for 
admission to one of the Schools, and
ii. that they must have reached international standard in 
their event, or be able to produce evidence (e.g. fi’om a 
national coach) that they are likely to reach it if 
awarded a scholarship.
Enquirers will also receive an application form for completion which will be similar to 
the UCCA form. Students who are already at the University will also be eligible to 
apply, and it will be emphasised that if awarded a scholarship they will need to
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maintain the academic standard required by their School throughout the duration of the 
award.
It is hoped that the requirements laid down in the information sheet will reduce the 
number of applications to manageable proportions. Completed application forms will 
be sent to the Registrar, and academic and sporting references will then be taken up.
Once the closing date for applications has passed, a sub-committee appointed from and 
by the University Sports Committee will decide on the order in which scholarships 
should be offered to applicants. The award of the scholarship is of course dependant 
upon an applicant being offered a place by one of the Schools, and therefore upon 'A' 
level or other examination results. Should a potential sports scholar fail to reach the 
necessary academic standard, the next most suitable candidate on the list will be 
offered the scholarship, and so on.
If the introduction of sports scholarships is approved, it is hoped to put the scheme 
into operation early in the new year. Because of the time factor, it will almost certainly 
be necessary to award the first scholarship to a student who is already at the 
University. It is proposed that a short list of internal candidates be drawn up and the 
award made by an appointing committee consisting of the following:
Chairman of the Sports Committee
Heads of Schools or Directors of Studies of the Candidates'
Schools
The Director and Assistant Director of Physical Recreation 
One invited member of the Sports Committee.
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CHAPTER IV
PSYCHOLOGICAL ASPECTS
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CHAPTER IV
PSYCHOLOGICAL ASPECTS
INTRODUCTION
There has been an increasing awareness among coaches and sportsmen of the 
importance of psychological factors in sport. The phrase'psyching out an opponent' is 
commonly used and it is often reported that an individual, or team, has been beaten 
psychologically or by the opponent having a psychological advantage. Many 
examples of unexpected failure or success on closer analysis suggest that psychological 
phenomena might be partly responsible. The recognition of this influence is 
exemplified in the way coaches and sportsmen analyse the psychological factors of 
sport and, significantly, by the active involvement of sports psychologists in the 
preparation of high-level performance athletes. This development has taken many 
forms, ranging from the individual athlete independently seeking assistance to the full­
time employment of a psychologist by a team of athletes, e.g. the England rugby and 
Brazilian soccer teams, and many teams in Eastern Europe. Many of the psychological 
influences in sport can be directly related to the athlete's experiences of stress and 
subsequent reaction to it.
In this Chapter psychological stress and its effects will be discussed and an appraisal 
of the methods available for controlling its negative consequences outlined.
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PSYCHOLOGICAL ASPECTS
Psychology during the past few years has developed as a specific discipline and, 
although it has been used in sport for many years, its role in the training and 
preparation of athletes for competition is still often misunderstood by athletes, 
coaches and physicians.
Sports psychology can play an important part in teaching mental skills to athletes.
These mental skills are essential for the development of sporting performance. Such 
skills include self esteem, emotional control, attentional control and interpersonal skills, 
Hogg (1982). Other investigators have demonstrated that different personality types 
tend to react in various ways to stress. The personality of the athlete can be evaluated 
using a variety of questionnaires, such as the 16 PF (16 personality factor) 
questionnaires, which measures 16 basic personality dimensions, Cattell et al (1970). 
The profile of mood states (POMS) measures six dimensions of mood state, tension, 
depression, anger, vigour, fatigue and confusion, McNair et al (1981). Also fi-equently 
used is the Eysensk Personality inventory (EPI) and seems to have become more 
influential in recent years.
Sanderson (1978), in his critique of personality assessments of sports competitors, has 
shown that the development of reliable, rigorously validated personality questionnaires 
has allowed sports scientists to investigate whether various kinds of athletes can be 
differentiated on the basis of specific personality characteristics. Comparisons have 
been made between non-athletes and athletes, individual and team sportsmen/women 
and between a variety of different sports. A review of the literature reveals results 
varying so widely as to preclude all but rather tentative generalisations. Kroll and 
Peterson (1965) found personality differences between winning and losing teams 
whereas Hammer and Tutko (1973) failed to find any differences. Kane (1966) links 
Cattell's dominance trait with ability in individual sports and suggests that team players 
are more inclined to be submissive in the interest of the team. The investigation of
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basketball players Singer (1969) and American footballers, Lowe and Sani (1972), 
would seem to support this hypothesis, but this is not supported by Cattell et al (1970) 
using American footballers. Sanderson (1978) suggests that, in spite of some 
equivocal findings, some trends have been suggested. Ogilvie (1967) describes the 
male competitor as stable and self confident, with a high capacity to endure the stress 
of high level competition. He is a person who sets high goals for himself and others, 
has great psychological endurance, tends to be dominant, yet does not seek 
leadership. Peterson's et al study (1967) found that athletes in individual sports were 
higher in dominance, adventure, sensitivity, radicalism and self sufficiency than team 
sportsmen/women. It must be mentioned, however, that Kroll (1967) found no 
differences amongst groups of Olympic and collegiate wrestlers, and Lake (1962) 
found no differences between several different sports groups. Successfiil athletes tend 
to be emotionally stable, tough-minded and relaxed. It was not surprising, therefore, 
to find that slalom and wild water canoeist Martyn Hedges, when required to drive 
considerable distances, often on his own, in order to train and compete on rough water 
scored very highly in the positive areas of individual sportsmen, particularly in tough 
mindedness and self sufficiency (Figure 1 16 PF Test Profile).
Stress has been defined by Sanderson (1978) as a perceived situation which threatens 
the gratification of needs. This definition emphasises the fact that the academic athlete, 
who will have high expectations in both sport and academic studies, will be presented 
with a double problem. The emotional reaction to stress can have a positive or 
negative effect and there is an optimal amount of stress in any given situation which is 
determined by (i) the nature of the task, (ii) the skill level of the performer, (iii) the 
temperament of the performer. As stress increases from a minimal level, performance 
increases to an optimal level, and any further increase in stress leads to a deterioration 
of performance. The factors of the task, skill and temperament, will determine the 
specific pattern of this inverted 'U' curve (Fig.2) for each individual.
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Figure 1
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The level of arousal of an athlete's experience is a major factor in subsequent 
performance, in terms of both the quality of movement and the quality of outcome.
Gill (1986), Landers and Boucher (1986).
Other investigators, Ebbeck and Weiss (1988) suggest that, in addition, an 
inappropriate arousal level may detract from an athlete's motivation to participate in, 
and enjoy, a movement experience. It is not surprising, therefore, that the relationship 
between arousal and performance has interested not only sports psychologists but also 
coaches and athletes as well. There is no doubt that a clearer understanding of this 
relationship would facilitate the pursuit of maximal performance by both athlete and 
coach and would assist in designing methods for monitoring arousal levels. Ebbeck 
and Weiss (1988) also point out that a number of interpretations have attempted to 
explain the arousal performance relationship, the two most noted being drive theory, 
Spence (1956) and the inverted TT hypothesis, Yerkes and Dodson (1908). The 
inverted TJ' hypothesis is preferred to the drive theory. Gill (1986), who posits that 
performance is progressively enhanced as the level of arousal continues to increase. 
After a certain optimal level of arousal is attained, however, subsequent performance 
will deteriorate with further increase in arousal. A greater understanding of the 
inverted TJ' hypothesis is gained by examining how certmn mediating variables 
influence this relationship between arousal and performance. Although the writer found 
the inverted 'LT curve hypothesis an excellent operational model and suggests that there 
may be alternative methods for determining the complexity of various tasks, such as 
the multi dimensional measure of anxiety, Martins et al (1982), which provide both 
psychological and physiological dimensions that potentially influence performance. 
Ebbeck and Weiss (1988) recommend in their investigations the use of alternative 
methods for determining the complexity of various tasks, such as the multi- 
performance measure. Jones and Hardy (1990), would also argue that the inverted Tr 
hypothesis is an outdated and inappropriate description of stress performance
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relationship and suggest that more detailed models have been developed in 
experimental psychology which have potential for application in sports psychology.
The continued acceptance by sports psychologists of undimensional descriptions of the 
relationship between stress and performance, and the inverted IT hypothesis in 
particular, Jones and Hardy (1988), has hampered an understanding of this complex 
relationship. Clearly the relationship between sports performance and stress is 
extremely complex, and one which involves inter-action between the nature of the 
stressor, the cognitive demands of the task to be performed and the psychological 
characteristics of the individual performing it. Hopefully, future research will clarify 
some of the details of this inter-action and as Jones and Hardy (1988) suggest, focus 
upon black box type descriptions of the relationship between stress, meta cognitive 
space variables and perfomiance.
STRESS MANAGEMENT
The Bath method to minimise stress has been achieved (in several ways) by spreading 
the overall academic load over time effective time management and creating a 
sympathetic environment. Close liaison is kept with academic tutors to ensure that 
both the normal academic requirements and the special sporting/academic education 
processes are working satisfactorily. It is essential in any performance related activity 
that the most effective use is made of the time available. The time management of the 
normal academic and sports training programme, as mentioned above is carried out 
through tutorials and seminars, in an attempt to prevent any anxiety. Scholars are 
asked to submit a proposed programme together with their academic timetable and any 
other relevant information. In collaboration with academic tutors and specialist 
coaches, a programme is confirmed and reviewed at regular intervals. We know that 
stress and anxiety are a response to a perceived situation and the way in which 
individuals may perceive one situation in relation to another may vary enormously. 
These differing reactions will obviously affect academic and sporting achievements and
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PETER TAYLER
MODERN PENTATHLON
Modem Pentathlete Peter Tayler focusing the mind during the shooting 
event in an international competition.
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will therefore support the selection of scholars on psychological grounds. However, 
experience and research have demonstrated that athletes selected on purely 
psychological grounds do not necessarily achieve the highest level of performance. 
Knapp (1965) supported this theory by the indentification of specific character types 
dominant in British national tennis players. She noted that although British national 
tennis players tended to be extrovert, there were outstanding players who tended 
towards the extreme introverted end of the continuum. This result is fairly typical and 
encourages the conclusion that there are no personality profile patterns which are a 
prerequisite for successful participation in sport, even at the highest level. Sanderson 
(1978) discovered that low handicap golfers were assertive, conscientious, tough- 
minded, shrewd and controlled, but the 16 PF personality profile test performed on 
golf scholar, Malcolm Lewis, (Fig. 3 16 PF Test Profile) revealed him to be very
weak in several of these areas. However, Lewis went on to win the Silver Medal in the 
British Open, one of the highest achievements possible in amateur golf and a level 
which his 16 PF test suggested he would not be capable of. Consequently, where 
personality profile tests (PF 16) have been taken, their use has been rather more to 
identify possible individual weaknesses with a view to improving the individual as 
opposed to comparing individuals for selection purposes. Lewis’s major competition 
results in the early years did not live up to the potential indicated by his technical 
ability, a fact which was supported by the overall impression of the 16PF that he 
would not perform well in high stress situations. In this case the 16 PF had identified 
areas in which to concentrate psychological conditioning. Sanderson (1993) suggests 
broadly based profiling appears to be more reliable in predicting elite sport involvement 
than the traditional personality profiling. This is supported by Morgan (1980) Mental 
Health Model, utilising Speilberger et al State - Trait Anxiety Inventory, which has 
been used to categorize elite athletes with at least 70 per cent accuracy. Vealey (1989) 
points out in his research that the field has yet to systematically employ the clinical 
method and critically evaluate individuals personalities in an ideographic holistic 
manner. There are many advantages for the elite student athlete with excellent
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facilities, scientific and coaching expertise and without the worries of employment. 
However, there are problems specifically effecting students. Examinations make great 
demands on mental energy, training three to five hours per day makes it more difficult 
to cope physically and mentally therefore, it is vital that the level of stress and anxiety 
is reduced.
Mental Skills and Related Techniques
In order to reduce any psychological problems that may be encountered during 
competition, including stress and anxiety, a package of mental preparatory techniques 
is used (see Fig. 4). If performance in competition is being carried out without any 
significant mental problems, then mental preparation will be limited to a few simple 
techniques e.g. goal setting and motivation, mainly administered in the long term by 
scholarship staff or specialist coaches. Goal setting is performed as early as possible in 
the scholar's programme to help alleviate state anxiety, subjective feelings of 
apprehension and tension. If state anxiety manifests itself it may appear at a later date 
as performance anxiety. However, state anxiety, a manifestation of stress, is not 
necessarily disruptive and intermediate levels of anxiety will have positive effects on 
performance. Therefore, goal setting and the structured formulation of training plans 
assist in motivating the scholar towards a specific aim whilst maintaining the tendency 
to become over anxious about training and competition. Chris Martin (international 
rugby scholar) used a yearly training plan to map out fixtures and levels of 
performance in an attempt to alleviate the stress and anxiety associated with training 
and competition. Selecting daily training sessions was simplified by using this pre­
planning method. Motivation is achieved through verbal reinforcement during training 
(long term) and also by short term techniques immediately prior to competition. A 
number of methods were used on an individual basis, either to overcome a weakness in 
competition or to generally enhance and improve the skill learning process. Before any 
method is adopted, it is considered of prime importance that the scholar be exposed to
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high level competition at regular intervals, in order to achieve familiarity with the 
competitive routine. Malcolm Lewis (golf scholar) was regularly exposed to high-level 
tournaments in order to overcome his comparative weakness of performance in high- 
stress situations. The individual techniques used to overcome mental performance 
problems were largely dependent on the skill nature of the event (i.e. open or closed 
skill) and the requirements of the individual. Mental rehearsal involved two techniques 
which could readily be applied, practically in any situation. Visualisation was used 
extensively, particularly in highly technical events, both during training and 
competition, to help develop learned techniques into skill situations. Martyn Hedges 
(international canoeing scholar) used a visualisation technique to reinforce slalom 
course memorising and paddle stroke patterns. Imagery made use of video recordings 
of the highest level performance, which were used as a blueprint for the scholar to 
cope mentally and enhance his own learned performance. Chris Martin used skill 
training videos before practical skill sessions in order to maximise his skill. In closed 
skill events, i.e. those with limited external factors like swimming scholars are 
encouraged to practice channelling techniques. This was a method by which the mind 
was narrowly focused on limited specific points of learned skill and channelling out 
any distracting external influences. In open skill events, i.e. those requiring reactions 
to a number of external factors, the use of channelling and other narrow focussing 
techniques were replaced by mental rehearsal techniques and progressive muscular 
relaxation (PMR). It should be pointed out here that Williams (1986) has suggested 
that relaxation be taught first, since it is needed for self-talk energising can be used to 
control concentration. Positive self-talk and energisation are two of the least complex 
skills and can be taught in a programme before the more involved visualisation skills. 
Bacon (1989) indicates that this rationale suggests the following order for teaching 
mental skills: relaxation, positive self-talk, energisation, visualisation and 
concentration. Where team players were concerned, many practices and training 
sessions were devised specifically in an attempt to draw players closer together and to 
remind them that each individual, whilst pursuing his own role, was working towards a
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common aim - team unification. Chris Martin was exposed to this team unification on 
a regular basis, where the common team aims were verbally re-inforced, together with 
seminars on training plans to encourage co-operation, irrespective of positional 
influence. This was achieved by the regular dissemination of training and competitive 
information and motivating leading individuals who would then motivate other players 
within the group.
Gymnastics scholar James May, identified that performing in front of an audience was 
a potential source of stress which could be positive or negative and emphasised the 
need to be in control. He also thought that being nervous, but controlled, helped him 
achieve more lift and therefore more time on his vault. He did think that nervousness 
was not always an advantage. James May’s perception of high physiological arousal 
having a negative effect on some aspect of gymnastics performance (e.g. interferring 
with a fine movement control, required for performance on the pommel horse) and a 
positive effect on other aspects (e.g. enhanced lift for tumbling and vaulting). Jones 
and Gale (1989) reported that the concensus appeared to be that controlled 
performance on well learned tasks, and that the increased physiological arousal 
associated with increased stress, enhanced performance on skills requiring fine 
movement and timing.
Psychological skill is viewed as an important technique for the enhancement of 
performance of both motivation and self-confidence in sport. Lock and Latham (1985). 
James May set goals in both training and competition, this was difficult because of the 
variability in judging standards, but he would expect to do better than average 
performance in training.
Goal setting was structured with sports scholars and scholarship staff. Experience 
showed that the most important factor was to provide a competition plan, some very 
specialised and detailed, but with an alternative plan which the student could use to 
enable him/her to cope with any situation that arose.
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J a m e s  May
Gymnastics 
Olympic Games 1992
Winner of five medals in Commonwealth Games, including one gold. 
Uses a mental skills programme to assist him in high level competition.
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The method used to determine the scholar's progress in learning strategies and skills, 
was to ask each student to keep a log book of their daily programme. This method 
enabled the coaching and scholarship staff to check and see the results of their efforts. 
We observed a pattern of behaviour which helped in good performance. Students 
were also asked to include in their preparation all the things that lead to good 
performance, developing confidence for the next competition.
INDIVIDUALISING MENTAL TRAINING
The needs of each student athlete are individual and unique. There is no guarantee that 
a mental skills programme will improve performance. The Bath approach has been to 
individualise mental training, offering a variety of mental skills, and let the athlete 
select the ones that work best. Seaboum, et al (1985), discovered that subjects who 
were able to choose their own mental techniques improved as much as subjects who 
had a programme designed by experimenters. Loehr (1983), suggests that some of the 
qualities of a top athlete are confidence, optimism, being mentally focused in the 
present, determination and calmness under pressure. By using psychological 
techniques derived fi*om five of the basic mental skills relaxation, positive self-talk, 
energisation, visualisation and concentration. Bacon (1989) explains that the 
classification of some techniques come under more than one heading and others are 
combinations of several techniques from different skill areas. He also makes the point 
that coaches should note that the classification qualities, skills and techniques are 
arbitary and that some sports psychologists have classified mental skills and attributes 
differently, Vealey, and Weinberg, (1988). Bacon (1989) show that reviews of 
applied sports psychology literature do not reveal any concensus regarding the use of 
one particular technique over another. What is certain, however, is that athletes are 
competent in each of the five basic skills.
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The development and importance of mental training is probably best illustrated by the 
results of a survey o f235 Canadian Olympic athletes who competed at the 1984 
Olympic games. Orlick and Partington, (1988), and Bacon, (1989), reported that 99% 
of these athletes used mental training to assist them in preparing for competition. 
Orlick's Studies (1992) with exceptional performers suggests that there are seven basic 
elements of excellence that allow human beings to excel, or to become the best they 
can possibly be in a chosen pursuit. The first two elements are composed of 
commitment and belief. He explains that these two elements together form the hub of 
human excellence, and views these first two elements as mental perspectives, 
orientations, or visions about one’s self and one’s self pursuit. The five remaining 
elements of excellence are presented as spokes on what Orlick describes as the wheel 
of excellence and are composed of full focus, positive images, mental readiness, 
distraction control and constructive evaluation. Orlick sees these latter five elements 
of excellence as mental skills which translate the commitment and belief into action, 
and make the wheel run smoother.
There has been much speculation, about the East European approach to sports 
psychology Konzag (1989).however, does not believe that sports psychologists have 
to do all the psychological skills training with the athletes. His view is that coaches 
and teachers are actively involved in mental training, within the bounds of their 
professional activities, in the process of teaching and training; this means that they 
must be trained in sports psychology. This approach is now being introduced into the 
United Kingdom through the National Coaching Foundation; its first publication in 
1984. Mental Preparation for Competition, was a welcome addition to the sports 
psychology literature. Great Britain still lags far behind in educating and preparing 
coaches. The example of the former GDR was impressive, with its commitment to 
coach education and recognition of the importance of sport psychology to sport 
performance. This has also been understood by Bath university’s scholarship staff 
who have supported the development of mental training and coach education.
-  124 -
attending many conferences and seminars to learn more about sports psychology and 
how to apply this knowledge to the sports scholarship programme. As mentioned 
above, sports psychology consultants have been involved with the mental training of 
some scholars, but there is a need for coaches at all levels to be taught sports 
psychology principles to enable them to implement basic mental skills programmes.
PLANNING MENTAL TRAINING PROGRAMMES
The planning and design of the scholar's mental training component is based on an 
annual plan and is directly parallel to that of the physiological, technical and tactical 
training components.
General Preparatory Phase
At the beginning of this phase, the student athlete's mental skills were evaluated. 
Student scholars and specialist coaches arrive at an assessment through discussion and 
evaluation of the previous year's performance. Some investigators recommend the use 
of simple self-assessment tools, such as Orlick's, (1986) competitive reflections form or 
Suinn's (1986) self assessment questionnaire. Bacon (1989) suggests that annual 
mental goals should be set, based on this evaluation.He recommends that if a full-time 
consultant psychologist is available, questionnaires such as the test of attentional and 
interpersonal style, Nideffer (1976) can be utilised to assist in this process. In this 
phase the teaching of the mental skills programme is emphasised and is practiced in a 
stress- free environment. The general preparatory phase should last two to three. 
months, depending on the characteristics of the sport. Bompa (1983), in a review of 
30 applied research papers, writes that the acquisition of a basic mental skill can take 
an average of about 8 weeks, practicing 3-5 times per week, 15-30 minutes per 
session, Although the Bath scholars were introduced to a variety of mental skills, they 
focused most of their efforts on learning the skills most related to their specific sports 
disciplines and personal goals.
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specific Preparatory Phase
The emphasis in this phase moves from learning to use the basic mental skills to 
adapting them to the specific requirements of the sports. Bompa's (1983) 
investigations show that the length of this phase is typically 2-3 months, depending on 
the sport. He recommends that 70-80% of training effort in this phase should be 
sports specific. This means developing and practicing the use of mental skills during 
practice and friendly competition. Although there has been little direct research on the 
learning of sport- specific niental skills, Bacon (1989) suggests that the amount of time 
needed to learn sports specific adaptions of these skills would be similar to that 
required to learn the basic mental skills. The basic mental skills can also be used to 
work towards other training objectives of the specific preparatory phase. In this 
phase, visualisation can be used to work on different tactics in certain competitive 
situations. For example, Chris Martin’s tactical preparation was emphasised over 
technical preparation for the home international rugby championships.
Pre-Competitive Phase
The most important part of this phase is to ensure that mental skills are fully integrated 
into the scholar’s pre-competitive preparation and competitive performance. This 
phase can last for one or two months. Most of the emphasis is placed on using, and 
then evaluating, mental skills and tactics in competitive situations and less important 
competitions. The emphasis was to develop and refine pre-competition and 
competition strategies for maintaining concentration, and playing and competing to the 
best of the scholar's ability. The scholars were encouraged to test these out in 
progressively more challenging situations, game simulations, practice matches and 
game plan preparation. To accomplish these objectives we focused on a training plan 
that contained pre-competition and competition strategies. This enabled the scholar 
to concentrate on his or her sport throughout the competition.
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Concentration Re-Focus Plan
During a competition the athlete may experience distracting influences or situations.
To regain concentration and/or maintain a performance the gymnast, James May, 
winner of five medals in the Commonwealth Games, including one Gold, used the 
Mantra technique to relax and focus on the first few moves of the high bar routine. A 
secondary objective for May was to obtain the mental skills that had been developed 
during the previous phases and to assist him to continue using these skills in order to 
achieve performance and training goals.
Competitive Phase
During this 2-5 month phase, mental preparation is directed towards developing the 
scholar's potential to compete to a high level of performance. After each important 
competition the mental preparation plans are evaluated and refined where necessary. 
Mental skills such as visualisation can be used to prepare for specific competitions and 
opponents. Relaxation and positive self talk can be used to manage stress during this 
period of high anxiety leading up to a major competition. It is reported that the Soviet 
athletes devoted approximately 75% of their final training prior to competition, to the 
psychological factors and only practiced the physical skills suflSciently to maintain their 
level at that point, Harris (1984).
Recovery Phase
The recovery phase takes place in 1-2 weeks prior to major competition, Bompa 
(1983). In order to facilitate peaking, the impact of stresses, (e.g. training, competitive 
anxiety) on an athlete needs to be gradually decreased. Although a major reduction in 
the volume of physical conditioning is a major factor in recovery, mental skills can also 
play an important role in lowering stress, enhancing confidence and maintaining 
specific task focus.
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MENTAL SKILLS PROGRAMME
Students were exposed to a comprehensive programme of psychological training skills. 
The techniques most widely used were relaxation, visualisation, goal-setting and 
mental preparation.
Relaxation Training
The relaxation training programme consisted of three phases,
(a) tensing and relaxing major muscle groups throughout the body, (b) relaxing the 
same muscle group without tensing them, (c) using relaxation in practice and 
competition.
Visualisation Imaserv Training
Students were introduced to the understanding and definition of imagery and how it 
could affect performance. The practices included developing sensory awareness, the 
use of internal images, controlability, specific imagery training and using imagery in 
practice and competition.
Goal Setting
The students were reminded of the importance of setting realistic, specific and difiBcult 
goals. Specialist coaches were asked to place emphasis on setting performance goals 
as well as outcome goals. The scholars were also given log books which included 
work sheets on which to record goals, identify goal achievement and target dates for 
achieving these goals.
Mental Preparation
In this component we paid attention to understanding the arousal/performance 
relationship and the need for the coach and athlete to identify the optimal level of
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arousal that leads to the best performance. Students were asked to identify how they 
had mentally prepared before poor or good performances in previous competitions. 
Although coaches and student athletes have been receptive in implementing 
psychological training skills into their sports programmes these techniques have been 
generally implemented by a small to moderate extent.
SUMMARY
It is essential that all staff involved with the student athlete be made aware of the 
need to manage the performance of the athlete on an individual basis. The staff must 
know the athlete, the issues concerning training intensity and duration, as well as goal 
setting, in addition to academic stresses. This information should be based upon 
objective data from specialist coaches, academic tutors and sports psychologists. 
Psychology in sport, particularly in the United Kingdom, is in its infancy, but the 
author's experience, working with students on psychological training and employing 
the services of a sports psychologist, have benefited both coach and athlete and has 
produced demonstratable results from a systematic programme of training. However, 
whatever methods the scholarship staff or specialist coaches use, the ultimate aim must 
be to help the student athlete to be self reliant, to develop the ability to control his own 
reactions to stress, to become more self aware and be able to explore the limits of his 
potential in a highly competitive academic and sporting environment.
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CHAPTER V
PHYSIOLOGICAL FACTORS
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INTRODUCTION
Sporting achievement is being increasingly subjected to scientific investigation and 
procedures for assessing the various parameters for performance. The development of 
sports science over the years has been shown to be a significant factor in improving 
athletic performance, particularly physiology.
We can no longer rely on natural talent to produce world class performances in sports 
activity where performance is objectively measurable. Physiological testing and 
physical conditioning are essential,therefore emphasis has been placed in this chapter 
on the physiological factors, that are thought to be most necessary for scholars 
competing at international level and which has a direct influence on their performance.
Key concepts relating to exercise will be examined, commencing with the substrates 
for energy and their influence on different durations of activity.
The effects of diet on performance will be considered with its practical implications for 
the Bath scholars.
The technical problems of objectively assessing athletic performance in a laboratory 
environment will be assessed in conjunction with the major physiological variables.
Athletic profiles for selected scholars will be presented to demonstrate the value of 
objective data when designing athletic regimes. Examples of training schedules will be 
shown and the physical weaknesses and strengths discussed.
In elite performance, successful coaches are those who can identify factors which limit 
the readiness to perform and who can find ways to overcome them. This chapter seeks 
to demonstrate how an understanding of physiology provides the coach and athlete 
with a valuable means of enhancing performance.
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GENERAL PHYSIOLOGICAL PRINCIPLES OF TRAINING
Physical fitness is generally the capacity to meet the present and potential physical 
challenges of life with success. With this definition in mind, a competitor’s state of 
readiness to perform is related to the variety of different challenges that he/she must 
face. The precise levels of fitness required to meet competitive challenges are varied 
and often difficult or impossible to determine. Physiological research throughout the 
world has provided a significant increase in the body of knowledge related to exercise 
and adaptation. This has facilitated a more objective means of prescribing exercise for 
the elite performer. Such guidelines, and the theories supporting them, will be 
discussed in this chapter in relation to provision for the sports scholars at Bath.
Tests of fitness are not tests of health any more than tests of health are tests of fitness. 
However, one cannot be physiolgically fit without being healthy. Abnormal values 
obtained fi*om variables measured in fitness tests may well indicate poor health. 
Examples of such variables are haemoglobin concentration, electrolyte concentrations, 
blood glucose levels and cholesterol levels.
A pertinent question for physiological research workers and coaches is: How much 
exercise and what sort is best? There is a need to understand the links between 
physical adaptations associated with "fitness". The task is difficult because fitness is an 
extremely complicated variable to measure objectively.
In order for us to develop an effective monitoring programme for the Bath athletes, it 
was essential to examine selected areas of physiological research.
We first looked at the substrates which the muscles use for energy and the effects of 
activity and diet on these substrate stores. It is well documented that certain types of 
training enhance the ability of the muscles to use oxygen to manufacture energy-rich 
compound adenosine triphosphate (ATP), which, in turn, fuels muscle contraction. 
Muscles supplied with plenty of oxygen produce ATP by completely breaking down
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stored glycogen and fat. As much as 50% of muscle energy can come from fat. 
Therefore, with a good supply of oxygen, breaking down these reactions can produce 
ATP for hours.
Fuels for Exercise
The performance of muscular exercise requires the muscles to convert their stored 
energy into work. The muscles have inherent capabilities to perform work in a range 
of rates and durations, using a variety of substrates, and operating under different 
conditions.
The immediate energy source for muscular contraction is adenosine triphosphate 
(ATP) (Cain, Davies, 1962). The amount of ATP stored in resting human muscle is 
low, enough to contribute only 5 joules of energy, the equivalent of one quarter of a 
litre of oxygen. ATP stores in muscle can therefore provide energy for only very short 
periods of exercise as the stored ATP is used up. Limited re-synthesis of ATP from 
phosphocreatine takes place, but the amount of phosphocreatine in muscle is also, low; 
it contains 15 kj of energy, the equivalent of three quarters of a litre of oxygen. The 
total energy available from muscle stores of ATP and Creatine Phosphate (CP) is 
therefore equiivalent to about one litre of oxygen and is consumed in a few seconds of 
strenuous exercise. (Karlsson, 1971).
If muscular exercise is to continue for more than a few seconds, continuous 
replenishment of ATP is necessary. The replenishment is achieved primarily by the re­
synthesis of ATP from adenosine diphosphate (ADP) in the mitochondria of the cells. 
This process requires oxygen and is responsible for the increased rate of oxygen 
consumption observed during exercise. When, during strenuous exercise, total 
metabolic rate is increased fiftenn to twenty times the resting level, the metabolic rate
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in muscle may be as much as 100 times higher than at rest. (Gollnick, and King,
1969).
The substrates for the oxidative metabolic pathway which re-synthesises ATP in the 
muscle cells, are obtained from glycogen and fat stores in the muscle itself or from the 
blood. The energy required is derived mainly from the oxidation of fat and 
carbohydrate. Diet, training, duration of exercise and intensity of exercise all influence
the relative participation of fat and carbohydrate in the oxidative metabolic process.
!
When ATP is reduced to ADP, and inorganic phosphate with the liberation of energy, 
CP, is reduced providing the energy for re-synthesis of ATP. Oxidation, or aerobic 
metabolisation provides the energy to re-synthesis CP. When the demand for ATP 
exceeds the capacity of the cardio-vascular system, the muscles rely on biochemical 
pathways that are anaerobic (occur without oxygen). Pathways up to the citric cycle 
can function in the total absence of oxygen. This is referred to as anaerobic 
metabolism.
Anaerobic metabloism leads into the formation and accumulation of lactic acid and this 
process is limited by the ability of the cell to either tolerate high lactate levels or low 
levels of pH, (pH is a direct measure of acidity of alkalinity). Anaerobic metabolism is 
extremely inefficient in producing or generating ATP when compared to aerobic 
metabolism. One molecule of glucose, when metabolised, anaerobically, yields only 
two molecules of ATP, whereas the molecule of glucose goes through the complete 
cycle there is a yield of 38 mois of ATP.
When required by the exercising muscle cannot be totally supported by 0^ delivery it 
may be necesary to supplement the aerobic mechanism with anaerobic mechanisms. 
Anaerobic metabolism comes into play when weightlifters, shot putters and sprinters 
make brief but powerful efibrts, or when a long distance runner sprints to the finish.
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In the above examples, the body is incapable to producing sufficient oxygen to 
regenerate the necessary ATP. At such times some glycogen is only partially broken 
down to lactate to produce ATP. This type of metabolism is obviously exttremely 
valuable in sport as it produces maximum power output before the heart and lungs 
have time to increase the suply of oxygen to the muscles. During this kind of 
metabolism, however, lactate builds up in the muscles and leads to fatigue and 
exhaustion. Only glycogen is available as an energy source for anaerobic metabolism. 
Fat and protein enter the energy chain at the Krebs cycle, which is a major phase of 
aerobic metabolism. Proteins are available as an energy source but they are only used 
rarely, for they have far more important functions within the body and the body 
attempts to spare protein whenever possible.
Anaerobic training, such as power weight training, produces muscle strength and 
increased enzymes of anaerobic metabolism with little effect on the heart and lungs. 
Aerobic training, on the other hand, produces improvements in the heart and 
circulation. Muscles trained for endurance oxidise fat earlier, thus saving carbohydrate 
as a fuel. There is an obvious need to predict the precise physiological changes caused 
by different durations and types of exercise in order to produce the maximum desired 
change. The duration of exercise is obviously a key factor in the physiological changes 
brought about by exercise.
Duration of Exercise
Prolonged exercise at intensities below 75% of the maximal aerobic capacity is 
associated with a progressive increase in the participation of fat as a substrate for the 
oxidative process. During a 1000 m run in 2.5 min., over 50% of the energy is 
dependent on oxygen; when 20,000m is run in 1 hour virtually all the energy is 
supplied with oxygen. Blood glucose and liver glycogen stores are inadequate to 
supply the fuels of exercise as well as maintaining blood glucose and muscle glycogen 
levels over long periods of time. Therefore, the ability to use fats is essential becaue it
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is an important fuel and spares glycogen and liver stores. Endurance training greatly 
enhances the ability of the body to utilise fats by improving the circulation and 
mitochondrial content in skeletal muscle. This clearly demonstrates the importance of 
endurance training in long distance athletes (Paul, Pruett and Oseid, 1970). These 
studies emphasised the need for us to analyse the events of our scholars for intensity 
and duration, and for us to design training and dietary regimes accordingly.
Intensitv of Exercise
The higher the intensity of exercise the greater the concentration of carbohydrate as 
the substrate for oxidative metabolism. At exercise intensities of 85% of maximal 
aerobic capacity, factors other than substrate availability must determine the relative 
utilisation of fat and carbohydrate in the oxidative process of the muscle. Of these 
factors, the most important are the type of exercise, the fibre recruitment pattern and 
the metabolic make-up of the muscle cell.
Protein metabolism in the well-nourished individual is unaffected by exercise; the 
substrates for the aerobic oxidative processes are, therefore, derived mainly from. 
glucose and fatty acids.
There is a slow turnover of muscle protein in resting man, as evidenced by the small 
net release of amino acids in the blood stream. During exercise the rate of intra­
muscular alanine increases appreciably, but with little or no change in other amino 
acids. The source of alanine released from muscle is predominantly derived from the 
transamination of pyruvate which, in turn, is derived from increased rates of 
carbohydrate metabolism. Indications of the fat and carbohydrate stores in the body 
mass of a 75 kg man with a muscle mass of 20 kg are outlined in Figure 1 below.
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FIGURE 1
Size of the body weight energy stores in various compartments of a 75 kg man with 20 
kg of muscle.
SUBSTRATE COMPARTMENT STORED OXYGEN TIME 
EOUTVALENT
ENERGY EOUIVALENT FOR INTENSE 
KILJOULES LITRES EXERCISE (MIN.I
Glucose Glucose pool* 400 19 10
Glycogen Liver** 1,350 64 32
Glycogen Skeletal
Muscle*** 5,000 24 120
Fatty Acid Adipose
Tissue**** 200,000 10,000 5,000
* Reicard, G.A. 1961. 
** Hultman, E. 1971. 
*** Hultman, E. 1967. 
**** Astrand, P.O. 1970.
Time equivalent for exercise = time to deplete store totally during 
aerobic exercise at 2 litres oxygen/min.
One of the prerequisites for continued muscular exercise is the maintenance of normal 
glucose levels. Figure 1 shows that the amount of glucose contained in the glucose 
pool, mainly the blood and liver, is relatively small and the glucose pool would soon 
become depleted during exercise. Liver glycogen stores are extremely variable and 
sensitive to food intake,yet constitute a major source of replenishment of this glucose 
pool during prolonged exercise. Arterial glucose concentration tends to fall during
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prolonged exercise so that the rate of glucose consumption must exceed the rate of 
glucose release from the glycogen stores, that is primarily from the liver. Glucose can 
be produced in the liver (gluconeogenisis) from lactate, pyruvate glucose and alanine 
precursors when their concentrations are appropriately elevated. The rate of glucose 
release into the circulation depends upon a complex interaction of hormones such as 
insulin. Blood glucose assumes a progressively increasing role as a substrate for 
muscle oxidative metabolism as exercise proceeds beyond the first few minutes. 
Further, the more intense the exercise the greater the contribution of blood glucose to 
the metabolism. If precipitous falls in blood glucose concentrations are to be 
prevented during prolonged exercise, or exercise of high intensities, hepatic glucose 
release by the liver must increase. Although some of the glucose released by the liver 
could be derived from gluconeogenisis, most is derived from hepatic glycogenolysis. 
Consequently, if liver glycogen becomes depleted, blood glucose concentrations can 
fall to levels so low that nervous system function and therefore muscle function is 
impaired.
Muscle glycogen stores in working muscles become depleted during prolonged 
exercise at 65% or more of maximal capacity, (Costill, 1971). At 75% of capacity the 
stores are depleted in about 90 minutes. Free fatty acids (FFA) play a major role in 
the provision of energy for prolonged aerobic exercises, although the contribution of 
FFA decreases with increasing intensity of exercise. If the mobilisation of FF A is 
impaired glucose will replace FFA as a metabolic substrate, so increasing the rate of 
depletion of the liver and muscle glycogen.
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EFFECT OF DIET ON PERFORMANCE
It is clear from the that dietary manipulation of muscle and liver glycogen stores could 
be beneficial to athletic performance, and many investigators have studied this problem 
over the last three decades. The author was keen to clarify the possible advantages of 
diet with reference to the activities of the sports scholars.
There are many misconceptions regarding the beneficial effects of particular diets on 
physical performance. Only diets with a high carbohydrate content have been proven 
scientifically to improve performance. Since the early work of the Scandinavian 
scientists on the effects of different diets on muscle glycogen, (Bergstrom et al, 1961) 
many other scientists have endorsed their findings, (e.g. Ivy 1983). The general 
concensus is that human beings are able to exercise longer when their initial muscle 
glycogen content is elevated. The highest muscle glycogen concentrations are 
obtained following depletion of muscle glycogen stores by exercise, in conjunction 
with a diet low in carbohydrate. A single day without ingestion of carbohydrate is 
sufficient to produce almost complete depletion of liver glycogen stores. By contrast, 
a carbohydrate-rich diet for 24 hours may double the normal glycogen content 
(Hultman and Nilsson, 1971).
Past research strongly suggests that the athlete's diet can play a significant part in 
performance. Dietary manipulation of muscle and liver stores can be beneficial, but 
only for exercise with intensity and duration such that the availability of glycogen limits 
performance. Such exercise levels would be encountered in events lasting 60 mins., or 
longer, and demanding 70% or more of maximal aerobic capacity.
The pre-contest diet should be adequate to ward off hunger during the competitive 
period. The diet should ensure that the stomach and bowel are empty at the time of 
competition. Food and fluid intakes prior to, and during, competition, should
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guarantee an optimal state of hydration. The pre-competition diet should contain 
foods that will not bring about gastrointestinal upset.
Ingestion of carbohydrate during the exercise benefits energy metabolism in events 
lasting 60 mins. or more. Care must be taken with dietary manipulation. If incorrect, a 
detrimental influence on performance can result. Whatever dietary habits the athlete 
has, it is essential that the athlete realises that diet can only complement training and 
not replace it.
Finally, the diet should include food that the athletes are familiar with and are 
convinced will help them improve their performance.
ASSESSING THE RESPONSE TO EXERCISE
When discussing metabolism of food intake and energy expenditure, it is usual to refer 
to the calorie content of food and the calorie value of various levels of physical 
activity. The standard unit of measurement of energy is the kilo calorie or the Kcal.
Large human calorimeters have been constructed which enable a very accurate analysis 
of the total calories expended in a 24 hour period. These chambers are extremely 
expensive to build and they have been largely replaced by indirect techniques for the 
assessment of energy expenditure. The most accurate, and widely used technique for 
indirectly assessing energy expenditure is to measure the volume of oxygen consumed. 
There is a direct linear relationship between oxygen consumed, sometimes referred to 
as oxygen uptake, and the level of energy expenditure.
For the average man, a resting oxygen uptake is approximately 0.3 litres/min or 18 
litres/hour which will total 432 litres of oxygen/day for a total calorie expenditure of 
2074 Kcal/day (4.8 Kcal x 432 litres/day), a value which is in close agreement with the 
average resting energy expenditure for a 70kg man. While the average basal metabolic 
rate (BMR) (i.e. supine rest) will vary between 1500 to 2000 Kcals, the average
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metabolic rate of an individual engaged in normal daily activity with range from 1800 
to 2700 Kcals, in the highly active competitive athlete, these values can be significantly 
higher, approaching 10,000 Kcals/day in extremely large individuals performing many 
hours of exhaustive physical exercise.
Therefore, through assessing a person's energy capacity indirectly by ascertaining 
oxygen uptake, we are able to advise individuals on their present capacity to achieve 
excellence in the chosen sport. In addition, we can devise training regimes which will 
bring about an improvement in maximum oxygen uptake energy expenditure or the 
capacity to do work or competitive exercise.
Acute Response to Exercise
The Salford University Sports science Laboratory measured several physiological 
parameters in response to acute exercise. The first laboratory assessment was used as 
a base line to assess future responses following prescribed training regimens. In 
addition, the first physiological analysis was used to ascertain the athlete's potential 
for improvement and his/her capacity to excel in his/her chosen sport. In several 
instances it was decided to advise certain athletes that they were physiologically better 
suited for events which involved longer or sometimes shorter durations of intensity. 
Examples of those will be discussed later. It would be appropriate at this point, to 
discuss in detail, the individual items in the Salford University physiological profiles
with reference to their physiological implication and the way in which these 
data were used for the benefit of the athlete.
Environmental and Laboratory Condition
Barometric Pressure (BP\ Room Temperature and Humidity.
Fitness Tests must be carried out in a laboratory in which the environmental conditions 
are controlled. Temperatures at Salford were controlled within the range of 18oC to 
22oC. Resting subjects may shiver at temperatures below 18oC, thereby altering 
cardiovascular status. At temperatures above 22oC exercising subjects may exhibit 
reactions to heat stress, particularly elevated heart rates. Subjects reporting at the 
laboratory were in the basal state, that is, they had not eaten or undertaken hard 
exercise prior to arrival. The two hour trip from Bath to Salford usually guaranteed 
these conditions. Because diurnal rhythm influences physiological status, testing was 
carried out at a fixed time of day. Such timing is essential for comparative studies.
The subjects should be fully conversant with the test procedures and as relaxed as 
possible. First exposure to a sophisticated laboratory environment is associated with 
emotional tension. The scholars were habituated to the environment prior to 
undertaking the tests. Fitness tests constitute experiments on human subjects, the 
tests, therefore, must comply with the tenets of the Helsinki Declaration, World 
Medical Association, 1964. In particular, all subjects gave voluntary, informed 
consent.
There is sophisticated apparatus available today which virtually automates exercise 
testing. Unless such apparatus is properly maintained, and regularly calibrated, using 
proven laboratory techniques, the data generated would be scientifically useless. Care 
however, was taken at Salford to calibrate all equipment according to the national 
recommendations (Andersen et al, 1971).
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Anthropometry Weight. Height. Skinfold. Percentage Fat
For the purpose of simplicity and discussion, the total body weight is divided into the 
lean body weight and the fat weight. Lean body weight is the part of the total body 
weight that remains after all the body fat is removed. It is composed of muscle, skin, 
bone and organs. It is important to consider lean body mass when considering a 
person's capacity to perform exercise.
It is misleading to consider weight and height as opposed to body composition. For 
example, two athletes with exactly the same height and weight could differ in 
percentage fat by as little as 8%, which would mean their lean body mass, or muscle 
mass, could differ by approximately 161bs, with obvious implications for competitive 
sport.
The sports scholars' percentage fat was assessed at Salford using the equation of 
Dumin and Wormersley, (1974). Body fat was assessed fi*om total body density and 
its estimation was made from skinfold thickness. These are some of the few equations 
that have been developed with a British population. Skinfolds were measured using a 
Harpendon skinfold caliper. The sites selected were Bicep (B) Tricep (T) Subscapular 
(SS) and Suprailiac (SI). These values were then summated and used in Dumin's 
formulae to calculate percentage body fat.
With training there are marked alterations in body composition. Strength training 
decreases body fat and increases lean body weight. We found that percentage fat was 
a very good indicator of nutritional and exercise balance. In addition, it was used as an 
excellent motivator to achieve the essential balance between energy input through the 
diet and energy output through the exercise regimen. The ideal percentage body fat 
depended somewhat on the event; all of the male athletes should be below 12-14% fat, 
with the women slightly higher. Most of the Bath scholars involved in endurance 
running, for example, were expected to maintain body fat between 6% and 8%.
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Contact sports, e.g. rugby, would benefit from a little bodily protection and would 
range between 12% to 14% fat.
Many athletes find themselves out of shape and overweight as a result of over-eating 
and inactivity during the off season. Rapid weight loss in these athletes will be fi*om 
the body's water compartments and very little fi*om stored fat. This is an extremely 
dangerous way to lose weight. The sports scholars were given 12 month programmes 
which adjusted the calorie intake to match the energy demands. As a result overweight 
athletes were extremely rare. Some coaches recommend crash diets to bring the 
athlete to a desired weight quickly; of the weight loss, however, over 60% comes 
fi-om the body's lean weight and less than 40% fi*om the body's fat weight. In addition, 
most of these crash diets demand low carbohydrate intake, resulting in a depletion of 
the carbohydrate stores.
Davies (1976) found that body composition was as important as body weight when 
attempting to maximise the athlete's performance potential. There is generally a 
negative relationship between performance and the relative amount of body fat 
(Wilmore and Haskell, 1972). Body composition adds a new dimension to the athlete's 
self understanding. To know that an athlete weighs 2001bs is far less valuable than to 
know that only lOlbs is fat. With this distribution, the athlete knows that only 5% of 
his body weight is fat, which is about as low as any athlete should go. However, an 
athlete weighing 2001bs with 501bs of fat would now be 25% fat, resulting in a negative 
influence on performance. Thus, an accurate assessment of an athlete's body 
composition will provide objective data towards enhancement of performance. Rather 
than being concerned with the overall weight of the sports scholars we were 
specifically concerned with their lean body or muscle weight, i.e. fat free weight.
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Measurement of Lung Volume and Capacities
All athletes underwent assessment of their lung volume, using a spirometer. Rather 
than being a measure of fitness, this was primarily undertaken as a valuable screening 
test, to ensure that the athlete had no restrictive or obstructive lung problems. When 
assessing these lung measurements allowance was made for body size when comparing 
athletes. The main measurements undertaken were Vital Capacity (VC) (litres) and 
Forced Expiratory Volume (FEVI) in one second (litres). Vital Capacity is the largest 
volume of air that can be forcibly expired following a maximal inspiration. Normal 
values range fi^ om 3 litres in small females to 7 litres in well conditioned athletes. The 
Forced Expiratory Volume is the maximum volume in litres that can be expired in one 
second. The FEV1% is the ratio of VC/FEVl expressed as a percentage. We like to 
see most of our athletes with a FEV1%, ranging between 80% to 90% of vital 
capacity. Some times these volumes, when measured serially, do show decreases in 
lung volumes which are related to viral infections such as coughs, cold and influenza 
etc. We did not encourage training when the athlete is suffering from a localized nose 
or throat infection.
Sometimes lung flow rates can be reduced in exercise induced asthma; this finding is 
not uncommon in young swimmers (Davies, 1976) and requires care and sympathy 
from the coach.
Blood Lactate fmM/LI
Blood lactate is measured during exercise to assess the onset of lactic accumulation 
(OBLA). This usually occurs at blood lactate levels of approximately 4 mM/litre. This 
measurement is closely linked with fatigue and indicative of the percentage of 
maximum capacity that an athlete can maintain for a prolonged period of time. Finger 
prick (50 ul) samples of arterial blood are taken at selected intervals (one minute)
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throughout the test. This enables a graph to be plotted and the exercise intensity at 
which the OBLA (onset of blood lactic acid) occurs is calculated.
From the work at Salford, and other studies, the onset of blood lactic accumulation 
occurs at work loads in excess of 60% to 70% of maximal oxygen uptake. Jakeman, 
and Davies (1975) and Scheider DA (1990) have shown that performance capacity 
related to speed was highly correlated with OBLA. Developing aerobic capacity and 
OBLA is most important for mid-duration sports (5-10 mins.) where the majority of 
exercise time will be spent on, or close to, the OBLA. For example, G.B. 
International Peter Taylor’s cross country element = 4000 m of the Modem Pentathlon, 
takes between 13 and 15 minutes (on or close to the OBLA). Taylor's OBLA was 
identified at a mnning speed of 17kph, approximately 5.75 minute mile pace, over a 
duration of 3-40 mins. In order to develop (raise) the OBLA Taylor was required to 
run at between 5.5 and 5.75 minute mile pace for a minimum duration of 30 minutes.In 
addition, most of the scholars improved their running velocity in relation to OBLA 
following training. When the onset of blood lactate accumulation occurred at low 
speeds, it was associated with a low readiness to perform, and training regimens were 
adjusted accordingly. We have found that determinators of maximal oxygen uptake 
and OBLA were extremely valuable in the evaluation of performance capacity. For 
example, Martyn Hedges improved his maximal oxygen uptake (VO^ max) and his 
OBLA with a clear improvement in performance.
Maximal Oxvgen Uptake fV^O^Max)
The increase in metabolism is in direct proportion to the increase in the level of work. 
If the work is increased in increments the O i^ncreases accordingly. VO^maximum is 
defined as the point at which there is no increase in oxygen uptake, witn incremental 
increases of work. At this point the level of VO^ plateaus, despite the work continuing 
to increase. The value of this plateau is referred to as maximal oxygen consumption 
(VOg^max). This value is a well defined and reproducable physiological endpoint.
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Maximum oxygen consumption is influenced greatly by size, age and level of fitness.
To account for difference in size, Ÿ0, is frequently expressed relative to body weight 
(ml of oxygen/kg of body weight x min-1). This allows comparisons between different 
sized athletes. decreases with age beyond 20-25 years. Females have VO^^max 
values considerably below those of males (Davies, 1976). VO^^max values vary from 
90 mls/kg in world class athletes to 30 mis in the sedentary adult, (Davies, 1980) which 
compares favourably with the values previously reported for highly trained male 
distance runners 79.3 mlkg/m.
We were aiming for all scholars to attain VO^max values in excess of 60 mls/kg x min- 
1, with endurance performers reaching the 70 to 80 ml/kg x min-1 range. In addition 
to attaining high aerobic capacity, we hope to increase the percentage of VO^ max that 
the athlete can maintain for a prolonged period. VO^ max is increased with endurance 
training. Increases from 4 to 93% have been reported in the literature, Davies, 1980. 
An increase of 16 to 20% is more typical for the average sedentary individual prior to 
training. It would seem that increases in VO^ max are attributable primarily to 
increased maximal blood flow and increased muscle capillary density (Pollock, 1973). 
'VOimax should reach its peak within six months to two years following the start of 
an endurance training programme. In spite of the continued increase in the intensity of 
the individual workouts, it is reckoned that once the peak VOimax is attained, further 
performance improvements are made by being able to compete at a higher percentage 
of the V02.max. Some athletes are able to work for prolonged periods of time at 
levels approaching 90 percent of ŸOj max.
Ventilation and Respiratory Exchange Ratio
Whilst measuring the expired air for the calculation of oxygen consumption, maximum 
pulmonary ventilation (VE) and the respiratory exchange ratio (RER) were also 
ascertained from the on line gas analysis system. Ventilation is a measure in litres per 
minute of the total gas that is inspired and expired during exercise. The respiratory
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exchange ratio is the ratio between the amount of carbon dioxide produced and the 
amount of oxygen consumed (CO^produced/O^consumed)
The RER value will vary with the foodstuff or substrates that are being metabolised to 
provide energy for work. When only fats are being metabolised then RER = 0.71, for 
protein RER = 0.82 and carbohydrate R = 1.0. The RER will vary from 0.75 to 0.81 
at rest and will increase with exercise to reach values in excess of 1.0 as the individual 
reaches exhaustion. When RER values exceed 1.0 the body is relying, at least partially, 
on anaerobic metabolism and it is a reliable indicator that the athlete has reached his 
maximum aerobic capacity.
Haemoglobin
Haemoglobin is a complex molecule containing iron (haem) and protein (globin). 
Haemoglobin's affinity for, or ability to combine, with oxygen, is related to the haem 
component. Each haem group, of which there are four per molecule of haemoglobin, 
is capable of combining chemically with one molecule of oxygen. Thus, one 
haemoglobin molecule can combine maximally with four oxygen molecules: Hb + 02 
Hb02.
In terms of amount this is 1.34 ml of 02 per gram of Hb. At rest and at sea level there 
are about 15 grams of haemoglobin present in every 100 ml of blood (for males 16 
grams/100 ml and for females 14 grams/100 ml). Therefore, under these conditions 
the 0 capacity of Hb is 15 x 1.34 = 20.1 ml oxygen/100 ml blood, or 20.1 kg volume 
percentage. During exercise the Hb concentration of blood increases by 5 to 10 per 
cent and haemoconcentration results. A 10 per cent increase during exercise means 
there will be about 16.5 grams instead of the average 15 grams. The oxygen capacity 
in this case would increase from 20.1 to 22.1 volumes per cent, a definite advantage.
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The oxygen carrying capacity of the blood is critical to the top class performer. 
Cigarette smoking can critically affect the amount of oxygen that can be carried by 
haemoglobin. One of the by-products of smoke from a burning cigarette is carbon 
monoxide which has approximately 280 times higher affinity for Hb than does oxygen. 
In chronically heavy smokers the reduction of haemoglobin can be as much as 10 
percent. It was essential that all scholars were encouraged not to smoke, and that Hb 
levels were checked at regular intervals to ensure normality. This was also of 
particular concern in the female athletes, with reference to their menstrual cycles.
Many researchers have studied the effects of the menstrual cycle, but few controlled 
studies have specifically investigated the effect of menstrual cycle on athletic 
performance. Erdelyi (1962) questioned more than five hundred female athletes in 
regard to their athletic performance during different phases of their menstrual cycles, 
approximately 31% claimed performance decrements either the pre-menstrual of 
menstrual phases, whereas approximately 15% said performance improved during the 
menses.
Erdelyi (1962) concluded that poor performance was most likely during pre-mentstrual 
phase and the first two days of menses however, the subjects self perceptions about the 
cycles effect on performance differed depending on the sport. Rowers for example, 
reported a poor performance during the menses, whereas sprint swimmers reported 
less cycle related influence on performance. Erdyli (1962) also suggested that the 
amount and duration of effort required in a sport were important factors contributing 
to the cycles influence on performance. Studies by Brooks-Gumm et al (1986) and 
Fomin et al (1989) examined the possible effect of the menstrual cycle on competitive 
swimmers and well trained cross country skiers reported conflicting results.
The research findings of (Qualdagno et al (1991) with weight lifters and sprint 
swimmers which are short duration events support Erdyli's hypothesis, and reported no
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difference in performance for either weightlifting or sprint swimming occurred during 
the subjects cycles.
Many problems remain to be overcome in studying cycle phase and athletic 
performance many elite endurance athletes who could be part of a study in dealing with 
athletic events of long duration do not have regular cycles and many exhibit an 
anenorhea defined as cycles that occur at intervals of longer than ninety days 
Qualdagno et al (1991).
Although there is some individual variation, the majority of women do tend to perform 
less well during the pre-menstrual cycle and most female athletes are able by 
observation over a significant number of cycles to pinpoint the time phases of each 
cycle during which they are at their best and at their worst. Further research in this 
area of study is required and must focus on both sprint and endurance athletic events.
IMPLEMENTATION OF PHYSIOLOGICAL RESULTS
Over the eighteen years, many of the Bath scholars were monitored and prescribed 
exercise regimens following the evaluation described. The athletes became very aware 
of the objectivity and reproducibility of the scientific assessments, and this became an 
excellent means of motivation.
Whilst the main intention of the monitoring was to provide scientific feedback for 
training prescription, several athletes were identified who were physiologically 
unsuited for the events in which they had chosen to achieve excellence. A female 
athlete scholar was found to have a relatively high VO^^max. and low strength values 
for her chosen middle distance event and was advised to change her event to longer 
distance, where her high VC  ^max. would be of greater benefit. An international 
canoeist scholar who was competing at both slalom and wild water racing disciplines 
was found to have excellent strength values after testing. It was considered that the
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scholar should specialise in one of the two canoeing events in order to achieve success 
at international level The results of the strength tests (performed on specific canoeing 
muscle groups) assisted in the decision to concentrate on the slalom disciplines where 
his high strength values would be of greatest benefit.
MOTOR ACTIVITY
In addition to the study of energy expenditure coaches and scientists were aware of the 
need to consider other characteristics which were a feature of the high performance 
athlete.
As a result of a significant amount of research and communication, coaches are aware 
of the need to develop muscular strength, flexibility, agility and balance. These 
elements are usually grouped under the title of motor activities, to distinguish them 
from cardiovascular activity. Whilst discussing these motor activities for the purpose 
of coaching, it is obvious that many of these muscular activities, such as strength and 
flexibility, are important to the development of cardiovascular performance in 
cultivating the whole athlete.
Many of the features of a training regime are brought about by the coaches attention to 
a specific motor activity, such as flexibility in gymnastics.
The motor activities of the Bath athletes were measured at the University. Agility, 
strength and flexibility tests were used in conjunction with specifically-designed sport 
circuits. These tests were valuable in that they could be undertaken at frequent 
intervals at little expense, providing motivational feedback to the athlete and objective 
data to the coach.
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The cardiovascular assessment of the athlete required the use of more sophisticated 
equipment, which necessitated several visits to the Human Performance Laboratory at 
Salford University.
The highly skilled performer does not normally exercise in environments conducive to 
monitoring physiological responses. With telemetry and tape recorder, it is now 
possible to monitor, with precision, specific physiological parameters such as blood 
pressure and heart rate during exercise and recovery. To obtain more meaningful data 
it is more appropriate to bring the athlete into a controlled laboratory environment. In 
these conditions, a level of exercise can be objectively quantified and reproduced.
This enables the coach to design and prescribe exercise regimes and assess the 
adaptation of the athlete to prescribed conditions. This then provides the coach with 
valuable and objective information about the athlete's fitness and his readiness to 
perform.
There are a number of ways that athletes can be exercised within the laboratory, using 
a variety of ergometers which simulate running (treadmill), cycling (bicycle ergometer), 
rowing (rowing ergometer) and swimming (swimming flume). Unfortunately, many of 
the sporting demands cannot be accurately produced in a laboratoiy. Therefore, the 
scientist has to be aware of the specific requirements for a particular activity. The 
general cardiovascular capacity of an athlete can be ascertained using a motor driven 
treadmill. The speed and elevation of the treadmill can be varied whilst the athlete is 
running; and accurate energy expenditures and work capacity can be obtained in this 
way. It must be recognised that present laboratory ergometiy does fall short of 
duplicating the exact ergonomics of many sports. While the athlete is running on the 
treadmill he can be wired to selected instruments and a variety of physiological 
parameters can be measured. Expired air can be collected through low resistance one 
way valve, for the determination of the volume rate of respiration, and the amount of 
oxygen or energy used during the exercise. Electrodes placed on the chest allow the
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monitoring of the electrocardiograph which is essential in athletes over 40 years of age. 
Blood pressure can be measured throughout the exercise, and arterial and venous 
blood samples can be drawn for blood analysis. The on-line computerised respiratory 
analysis systems facilitate accurate assessments of an athlete's response to exercise.
There are very few laboratories in the UK that have both the instrumentation and the 
skilled staff to interpret the data in a way that is meaningful and motivating to the 
coach and athlete. Because the author felt that the physiological assessment was of 
critical importance to the sports scholars' development he sought the assistance of Dr 
Bruce Davies, Director of the Human Performance Laboratory (HPL) at the University 
of Salford. This laboratory had an international reputation in sports science and 
medicine and the staff tests and advises several Olympic teams. Dr Davies and his 
colleagues were acutely aware of the need to acquire specificity in the Laboratoiy. 
During their work with the British cycling team, they had devised a very accurate 
simulation of road cycling (see figure 2). In addition to this they had measured 
maximum oxygen capacity of the British rowing teams, both men and women, using a 
very accurate simulation of rowing with a hydraulic rowing ergometer.
Following discussions vrith Dr Davies, it was agreed that we would design a battery of 
tests which could be accurately reproduced in the Salford Laboratory. These tests 
would assess the cardiovascular and respiratory conditions of the athletes. In addition, 
an anthropometric evaluation was undertaken to ascertain the muscle and fat weight of 
each athlete. The tests at the Salford were designed to complement the battery of tests 
that each athlete was undertaking at the University of Bath. The Bath tests were more 
related to the athlete's sport and were designed to bring about a specific fitness which 
would facilitate, in conjunction with the cardiovascular fitness, physiological excellence 
and a maximum readiness to perform.
Readiness to perform is the difference between physiological fitness and the fatigue 
superimposed on the body while acquiring that fitness. The ideal situation at the time
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of competition is to achieve a maximum level of physiological fitness with a minimum 
level of fatigue, i.e. a maximum readiness to perform. Over-training brings about the 
maximum level of physiological fitness, but a badly-designed training programme has 
resulted in an unusually high level of fatigue being superimposed on the attained 
fitness, thus bringing about a low readiness to perform in a very fit sportsman.
Physiological monitoring, in combination with an informed coach and responsive 
athlete, are able to achieve maximum readiness to perform for the most important 
events throughout the season. For example, Steve Jones was monitored at the 
University of Salford prior to running the fastest marathon in the world. Two weeks 
prior to the race he recorded an extraordinary VO^ , max, demonstrating a supreme level 
of fitness. In conjunction with the coach, this level of fitness was maintained with the 
minimum amount of training (ie mileage run).
This decrease in the mileage produced a drop in the weekly fatigue factor brought 
about by running 100+ miles/week. Thus, by the day of the marathon, the athlete's 
readiness to perform was at a maximum, as demonstrated by a magnificent run.
Using similar data on the Bath athletes, their programmes were designed to facilitate 
minimum fatigue at the most important dates for their competitive calendar. Thus 
maximum readiness to perform at the desired time was always the aim. Obviously 
these plans were sometimes frustrated by injury and other deviations fi-om the norm, 
particularly in collision sports such as rugby.
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TRAINING
The basic elements in any training programme are first to recognise the major energy 
system utilised to perform a given activity, and second through the overload principle, 
to construct a training programme that would develop that particular energy system. 
The primary energy system for any acitivity can be estimated on the basis of its 
performance time (Fox et al 1988). The overload principle as applied to aerobic 
endurance and an anaerobic sprints programme requires that the training intensity be 
near maximal. Training intensity can be best judged either fi-om the heart rate response 
to exercise or from the anaerobic threshold and, to a lesser extent, from the training 
frequency and duration. Fox suggests that athletes should train all the year round, 
using off season, pre-season and in season programmes. He also recommends warm 
up and cool down activities and procedures which are important to the overall safety 
and effectiveness of a training programme. As already suggested in this study, training 
high level student athlete requires careful thought when constructing exercise 
programmes to develop the special needs of the individual for his or her specific sport. 
The sports scientist and coach must therefore give consideration to developing athletic 
skills and energy capacities.
Training Principles
To develop strength and muscular endurance requires working the muscle at an 
increasing resistance. As a consequence, the muscle hypertrophies and gains in 
strength and endurance. In other words, a number of physiological adaptations take 
place that lead to a greater energy potential within each muscle cell (Fox et al 1988) 
basic elements in any conditioning or training programme are to one, recognise the 
major energy sources or source utilised to perform a given activity and two then, 
through the overload principle, construct a programme that would develop that 
particular energy source more than will any other.
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specificity of Training
It is important to emphasise that all training programmes must be specific to 
developing the energy system or systems predominantly used during performance of 
the particular sports discipline. In most sports one or two energy systems usually are 
considered when planning the training programme. However, in some cases, such as 
rugby football, more than one system will be involved, with emphasis placed upon the 
system that best meets the athlete’s needs.
METHODS OF TRAINING
Training methods and improvements in sports performance have improved 
considerably during the past decade; this perhaps can be attributed to the refinement of 
training methods used by coaches, sports scientists and athletes. Such methods have 
involved the development of programmes for improving both aerobic(endurance) and 
anaerobic (sprint) energy capacities and performances. A brief outline of the methods 
used in the Bath programme is given below.
Interval Training
Interval training is a series of repeated bouts of exercise, alternating with periods of 
recovery. Light or mild exercise usually constitutes this recovery period; by using this 
method we stress the oxygen transport system and improve the aerobic energy system.
Continuous Running
This method involves continuous running or swimming for relatively long distances 
Wilt (1968) classifies continuous running programmes into two categories: continuous 
slow running training and continuous fast running training. A third category, jogging.
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can be added. In all cases the aerobic or oxygen system is the predominant source of 
energy (Fox et al 1988), and therefore continuous running programmes develop 
endurance capacity, maximum ^0^:
Repetition Running
Repetition running is similar to interval training but differs in (1) the length of the work 
interval and (2) the degree of recovery between repetition (Wilt, 1968). The length of 
the work intervals in repetition running usually between 800m and 2 miles and 
recovery between repetitions is more complete; for example recovery heart rate is well 
below 120 beats per minute. The main object of repetition running for the competitive 
track athlete is to stimulate the duration of stress encountered under racing conditions. 
This system promotes either aerobic or anaerobic capacities depending on whether the 
pace is slow or fast respectively.
Speed Plav or Fartlek Training
Fartlek or speed play training was the forerunner of the interval training system. It 
involves alternating fast and slow running over cross-country conditions or natural 
terrain. It can be considered as an informal interval training programme, in that neither 
the work nor relief intervals are precisely timed. The proportions of fast and slow 
running are left entirely up to the athletes themselves when they feel the need to run 
them. This programme develops both aerobic and anaerobic capacities.
Sprint Training
This training method is used by sprinters to develop speed. ATP PC system anaerobic 
energy system in which adenosine triphosphate ATP is manufactured when 
phosphocreatine PC is broken down PC is another energy rich phosphate this
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compound is cloely related to the ATP system and also represents the most rapidly 
available source of ATP for use by muscle activities performed at maximum intensity in 
a period of ten seconds or less. Repeated sprints at maximal speed are performed. 
About six seconds are required to accelerate to maximum performance from a static 
start. Therefore, the sprinter should run at least 60m on each sprint to experience 
moving at top speed. Each sprint should be performed at top speed with full recovery 
between repetitions.
Interval Sprinting
This method of training is when an athlete sprints alternately 50m and jogs 60m for 
distances of up to 3 miles. An example of this would be the sprinter performing 4 x 
50m sprints, jogging 60m after each. Considering the fatigue factor after the first few 
sprints, the athlete will not be able to run subsequent sprints at top speed. This factor, 
plus the relatively long distances covered in each training session, up to 3 miles, makes 
this type of training suitable for development of the aerobic system.
Acceleration Sprints
This method of training involves a gradual increase in running speed, from slow 
jogging to striding and finally sprinting. The jogging, striding and sprinting intervals 
may consist of 50m, 100m or 120m. The recovery in each case should consist of 
walking; an example of this would be a sprinter jogging 50m, striding 50m or sprinting 
50m, walking 50m and repeating. Because recovery between repetitions is nearly 
complete, this type of training develops speed and strength (Fox, 1988).
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Hollow Sprints
Hollow sprints involve the use of two sprints interrupted by a hollow period of either 
jogging or walking. These sprints are performed in repeats; one repetition might 
include sprinting 60m, jogging 60m, then walking 60m. Similar intervals might include 
a greater distance too, but not beyond 220m.
Plvometrics
Plyometric training has been used as part of top athletes’ training programmes for over 
25 years. Although it has received much attention as a training method, current 
research has given a better understanding of the elastic properties of muscle.
Plyometric training has been used in the Bath programme as a special training method 
to develop explosive power. It improves the relationship between maximum strength 
and explosive power. In most athletic events, there is seldom enough time to develop 
either maximum strength or speed. It takes five to seven seconds to develop maximum 
strength. In as much as few explosive ballistic movements in athletics which take that 
long; the aim in performance is to generate the highest possible force in a short period. 
With this in mind, plyometric training has an important role in training programmes for 
the elite athlete.
FORMULATING TRAINING PLANS
The adoption and use of scientific principles of training have always played an 
important role in formulating training plans. An understanding of the underlying 
principles of overload and intensity, as opposed to fi-equency, is essential in order to 
maximise the benefit of training (Dick, 1980). This is particularly cmcial when training 
time is limited. Therefore, a standard procedure is used when preparing training plans, 
see Fig. 3. This procedure is followed in conjunction with a literature search, tutorials
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and seminars involving high level coaches in the sport. The length and nature of the 
training plan, as already stated, is dependendent upon a number of factors, like length 
of competitive cycle, (e.g. four year Olympic or one year World Championships). The 
training plan in the first instance will therefore be designed in the form of an overall 
cycle. From this cycle, we prepare more detailed day to day training within the overall 
guideline of the plan. For example, a long-term emphasis is placed on international 
championships a short-term emphasis on domestic competition. Early in the scholar's 
development, short-term goals will be used as targets in preparation for longer- term 
major goals. Special programmes are required to meet these objectives. A modem 
theory of périodisation was advanced by Matveyev, (1962). Matveyev's idea of 
preparing athletes for special competition peaks, for which not only training periods, 
but a selected competition programme is included, has been adopted worldvride. 
Therefore, the type and length of a scholar's training cycle is determined at an early 
stage. At this stage, we planned meetings, seminars and tutorials with the programme 
director,academic tutors, specialist coaches and the student to identify competition 
targets and peaks for major competition. In addition, we construct a training plan 
based on information fi-om game analysis, physiological and psychological testing, 
together with technical and tactical appreciation. The training cycle will follow 
standard scientific principles, so periodising the year in order to achieve optimum 
performance.
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FIGURE 3
TRAINING PLAN
Identify the energy system 
demands of the game.
Identify the mental demands 
of the game.
Identify the technical and 
tactical demands of the game.
Identify major competition aims 
and progressive goals.
Split up the training according 
to aims and goals.
Using game analyses, aims and périodisation a s  a 
guide, plan training type for each period (monthly)
Using training phase as a guide, together with 
performer's response to training, plan daily 
work outs ( one week in advance ).
Technical / 
Tactical
Game Analysis
Year
Périodisation
Aim / Goal 
identification
individual /  Team 
Analyses
Training Phase 
Identification
Psychological
Physiological
Work - out 
Plan
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APPLICATION OF TRAINING METHODS
We present a summary of the work with five scholars including physiological tests, 
detailed training prescriptions and competition results in order to show the various 
procedures designed for their specific sports disciplines. The training methods and 
prescriptions chosen are mainly for track athletes and have been modified for other 
sports.
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MARTIN HEDGES 
CANOE
-  1 6 6
MATERIAL REDACTED AT REQUEST OF UNIVERSITY
TRAINING PROFILES 
MARTIN HEDGES - CANOE
There was little physiological information available with reference to wild water and 
slalom canoeing. It was evident from the canoeing analysis of the event that the energy 
demands were finely balanced between anaerobic and aerobic. With this in mind, the 
training regimes were designed to achieve an aerobic capacity VO  ^max. of 
approximately 65-70 mls/kg/min. In conjunction with this, significant increases in 
power were obtained by a weight training programme designed closely to simulate the 
competitive actions of canoeing. One of the key requirements of successful canoeing 
is a high strength to weight ratio in relation to total body weight and percentage fat. 
As the results show, readiness to perform for the key events is always accompanied 
by a VO^max. of approximately to 65-70 mls/kg/min., with strength values and low 
body weight. This example of close physiological analysis, obtained in a laboratory, in 
close co-operation with canoeing analysis and undertaken in a competitive 
environment, clearly demonstrates the interaction of science and coaching to achieve 
maximum performance.
As was explained previously lack of a comprehensive knowledge of canoeing resulted 
in us compensating by conducting a comprehensive physiological analysis. Tests were 
carried out to determine general physical fitness (e.g. skinfold and heart rate), and 
specific physiological tests were performed to provide physiological suitability 
parameters.
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GENERAL PHYSIOLOGICAL TESTS:
SKINFOLD
RESTING HEART RATE 
WHITE BLOOD CELL COUNT 
RED BLOOD CELL COUNT 
HAEMAGLOBIN 
STANDING BROAD JUMP 
AGILITY RUN 
BENCH PRESS 
CHINS
BLOOD PRESSURE
SPECIFIC PHYSIOLOGICAL TESTS:
MAXIMUM HEART RATE 
VO^MAX.
VITAL LUNG CAPACITY 
RESPIRATORY LUNG CAPAPCITY 
RESPIRATORY QUOTIENTS 
BLOOD LACTATE LEVELS
Post test seminars were held to determine any significant results to make us alter the 
training programme. Tests were carried out at approximately four monthly intervals.
In addition to the full physiological tests, physiological profile (see fig 4 ) more 
frequent blood tests were carried out to determine general health and performed at the 
University's medical centre. Blood tests were taken at approximately two monthly 
intervals.
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TRAINING PRESCRIPTTONS INCLUDING YEAR TRAINING PLAN 
WEEKLY SAMPLE SESSION 
PREPARATION PHASETOFF SEASON)
NOVEMBER. 1980
MONDAY PADDLE 60 MINS. AEROBIC (CANAL)
STRENGTH TRAINING (WEIGHTS, MAXIMAL PYRAMIDS)
TUESDAY PADDLE 40 MINS. AEROBIC (RIVER)
MUSCULAR ENDURANCE (SWIM)
PADDLE 40 MINS. AEROBIC (CANAL).
WEDNESDAY PADDLE 40 MINS. AEROBIC (RIVER)
MUSCULAR ENDURANCE (WEIGHTS)
PADDLE 40 MINS. FARTLEK (CANAL)
THURSDAY PADDLE 40 MINS. AEROBIC (RIVER)
CARDIOVASCULAR ENDURANCE (RUN)
FRIDAY STRENGTH TRADSIING (WEIGHTS, MAXEVIAL
PYRAMIDS)
SATURDAY PADDLE 45 MDvTS. (SLALOM, LONG INTERVALS)
RIVER
SUNDAY PADDLE 40 MDJS. (CANAL)
MUSCULAR ENDURANCE (SWIM)
PADDLE 40 MINS. (CANAL)
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WEEKLY SAMPLE SESSIONS 
LOW COMPETITIVE PHASE
APRIL 1980
MONDAY Interval training, cross country, plus canoeing, 40 min. 
duration
TUESDAY Weight Training (see schedule)
WEDNESDAY Circuit training, plus sub max. over the distance 
canoeing 
THURSDAY Weight Training 
FRIDAY Canoeing - intervals 
SATURDAY Competition or club session 
SUNDAY Running-jogging, circuit training (morning)
River - canoeing (afternoon)
MONDAY Circuit training - river - sub max over distance training 
TUESDAY Interval training, canoeing 
WEDNESDAY Weight Training
THURSDAY Running - 40 mins. interval training, canoeing if 
possible
FRIDAY Weights, canoeing sub max over distance 
SATURDAY Competition 
SUNDAY Competition
171 -
MONDAY Canoeing morning if possible or lunch time short sprint
session. Evening sub max over distance; circuit 
TUESDAY Weight training 
WEDNESDAY Jogging 40-60 mins. duration 
THURSDAY Interval training, canoeing 
Circuit training 
FRIDAY Canoeing sub max over distance
SATURDAY Interval training, canoeing 
SUNDAY Rest
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SAMPLE SESSIONS 
HIGH COMPETITIVE PHASE 
APRIL/JUNE 1980
TRAINING PROGRAMME 
MONDAY Wild Water Fartlek, 80 mins.
Slalom, 60 mins. technique.
TUESDAY Wild Water Fartlek, 60 mins 
Circuit training
Muscular endurance (weights)
WEDNESDAY Slalom, 8 x 4  mins. 5 mins. recovery 
Swimming 60 mins.
THURSDAY Strength work
Pyramid 1. curl
2. bent over rowing
3. bench press 
Slalom, 8 x 4  mins. 3 -5  mins. recovery
FRIDAY Slalom, 4 x 4  mins. 3 -5  mins. recovery 
Technique work 30 mins.
Wild Water Free play, 1 hours. 
SATURDAY/SUNDAY Own choice
MONDAY 1. Slalom
2. Slalom, speed play 60-90 mins.
3. Conditioning. Warm up.
Isokinetics, 3 x 4  mins. stroke related 
Easy swim
TUESDAY 1. Slalom, speed play 60-90 mins.
2. Slalom, speed work 6 x 4  mins. full recovery
3. Swim distance
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WEDNESDAY 1. Wild water over distance, 45-60 mins. race speed.
2. Speed work, slalom, 6 x 4  mins. full recovery
3. Conditioning - warm up 
Isokinetics 3 x 4  mins. stroke related 
Easy swim
THURSDAY 1. Slalom speed work, 6 x 4  mins.fuU recovery
2. Slalom speed work 6 x 4  mins. full recovery
3. Conditioning Jogging 20 - 25 mins.
Circuit training
FRIDAY 1. Swimming hard
2. Wild Water over distance 45 - 60 mins.
3. Slalom speed work 6 x 4  mins. full recovery
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WEIGHT TRAINING NOVEMBER. 1980.
SAMPLE SESSION
Monday Pyramid 5-4-3-2-1
1. Upright rowing
2. Sit ups
3. Hyper extension
4. Behind the neck press
5. Pullover
6. Lats front sitting 
Wednesday Muscular endurance
1. Treadmill 5 minutes warm up followed by 3 x mins. fast 
recovery
2. Multi-gym: Curls 3x10,  3 circuits.
Upright rowing
Bench Press 
Rowing 
Sit ups 
Lats
3. Wrist curls 3x10
4. Hyper extension 3x10
5. Dumbell rowing 3x10
6. Leg extension 3x10
7. Bench press 3x10 
Friday Pyramid
1. Bent rowing
2. Leg raise
3. Curl
4. Bench press
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COMPETITIVE PROGRAMME OF PREPARATION 
FOR THE WORLD CHAMPIONSHIPS. 1977.
29 March Industrial Placement
17 April Ouse Race, Bedford (4 mile flat course)
1 May Treweryn Race (selection British White Water Team)
29 May British team training, Spittal Mustathal Race
5 June International Race
12 June Mustathal Race, Switzerland
19 June Merano, Italy
26 June Training in Augsberg, Germany (Olympic Course)
3 July Bath UniversityAVindsor
Final preparation and beginning of active recovery 
10 July Fly to Spittal
17 July World Championships(River Race 3.5 miles)
24 July World Championships (Slalom)
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MAJOR COMPETITION RESULTS
* European Slalom Champion 1980
* Pre-World Champion
International Slalom, Italy, 
Winner
British Slalom Champion 
British Universities Slalom 
Champion
British Universities White 
Water Champion
1980
1977/1979/1980
1975/1976/1977/1980
1978/1979/1980
1978/1979/1980
OUTSTANDING RESULTS AFTER GRADUATING
* Bronze Medal World Slalom Championships - Augsburg, Germany, 1985.
* Bronze Medal Pre-World Slalom Championships, Bourg-St-Maurice, 
France, 1986.
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FIGURE 4
AN EXAMPLE OF A PHYSIOLOGICAL TEST PROFILE
Date 2 3 /4 /8 1
Time 3.00 pm
BP ( mmHg ) 763
R T (°C ) 20
Humidity ( % ) 55
Test Protocol HPL - Salford Treadmill
Name Martin Hedges
Sport Canoeing
WT ( lbs ) 77.4 kg
HT ( cm ) 177.6
Skinfolds Tri 8
Bi 4
SC 8
SI 10
Total ( mm ) 30
% Fat 13
V C ( L ) 6.65
F E V , ( L ) 5.55
FEV ( L / s e c ) % 83.5
H B ( g / d l ) 16.5
Blood Lactate ( Rest ) ( mM / L ) 3.6
Blood Lactate ( Post ) ( mM / L ) 17.6
RBP ( mmHg ) 50
R H R ( b / m i n ) -
Max HR ( b /min  ) 194
VO^(mls /min)  rest: - max : 4790
V0^( mis /kg  /min ) - 61.8
V, B T P S ( L / m in ) 186.9
RER 1.17
Comments
Bench Press 187 lbs
Chin 90 + body
Agility run 16.4 secs
Standing Broad Jump 7'11"
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MALCOLM LEWIS
GOLF
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MALCOLM LEWIS - GOLF
Following the coaching assessment, it was felt that local muscular endurance was of 
great importance to this sport, as opposed to a high degree of aerobic capacity, 
strength or power. To this end a programme was designed to acquire a moderate level 
of aerobic capacity - approximately 45 - 50 mls/kg/min - and a high level of local 
muscular endurance in all of the large muscle groups, with specific emphasis on the 
muscle groups involved in the golf swing and putting. In addition to this we 
introduced flexibility exercises to achieve foil range of movement throughout the 
explosive activity of the golf swing. During the coaching analysis Malcolm displayed a 
weakness in the wrist, forearm and ankle and specific therapeutic programmes were 
designed to overcome these problems. Whilst aerobic capacity was developed (se Fig 
5 Physiological Profile) using a running regime, swimming was also introduced in 
order that the moderate aerobic capacity required for the sport could be maintained, 
while promoting flexibility and relaxation in the major muscle groups. During the high 
competitive phase of Lewis's programme swimming was a major feature, bringing 
about good physiological development of the muscles and cardiovascular system,, 
which were relatively injury free; this allowed maximum time for the important skill 
practices which are a prerequisite for the sport.
As with all our sports scholars we paid close attention to the strength/weight ratio 
which necessitated maintenance of weight and body fat. Specific training prescriptions 
and Lewis's programme are documented below.
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MATERIAL REDACTED AT REQUEST OF UNIVERSITY
TRAINING PRESCRIPTIONS - COMPETITIVE TIMETABLE AND PEAKING
CHART 1981 
SAMPLE PROGRAMME 
MONDAY RUNNING, FARTLEK 30 MINUTES
TUESDAY WEIGHT TRAINING (MUSCULAR ENDURANCE)
MULTI-GYM USING ALL FIVE STATIONS, MEDIUM
DOSAGE
WEDNESDAY
THURSDAY
FRIDAY
3 SETS OF 8 REPETITIONS ON EACH STATION
WRIST CURL 
LEG PRESS 
LEG EXTENSION 
CYCLE ERGOMETER
3X 8  MEDIUM DOSAGE 
3 X 8  100 LBS 
3 X 8  50LBS
6X 1 MINUTE INTERVALS 
MEDIUM DOSAGE 
30 SECONDS RECOVERY BETWEEN EACH SET 
SWIMMING - 30 MINUTES DURATION 
CONSISTING OF 5 MINUTES EASY SWIMMING, MULTI­
STROKE
10 X 8 M UP AND OUTS AT SPEED (ENSURE 
MOVEMENT OF BODY WEIGHT AT SPEED)
200M BACK CRAWL 
200M FRONT CRAWL 
200M, BREAST STROKE
TREADMILL 10 MINUTE DURATION, MEDIUM SPEED 
3 X 8 HALF SQUATS, 45 LBS.
2 ARM PULLOVERS 3 X835 LBS.
BENCH PRESS 35-40 LBS 3 X 8 
WRIST CURLS 2X 8
RUNNING, CROSS COUNTRY IF POSSIBLE, HALF HOUR 
DURATION
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FARTLEK TRAINING 
N.B. 10 Minutes stretching, mobility and flexibility exercises must 
precede all strength training and conditioning programmes.
TOURNAMENT PROGRAMME 1981
Pro-Ams - Algarve 
Spanish Amateur
Portuguese Amateur - Estoril, Lisbon 
Sunningdale Foursome - Sunningdale 
Halford Hewitt - Sandwich and Deal 
Gloucestershire Colts Championship
- Cirencester
Selboume Salter - Blackmore 
Hampshire Hog - North Hants 
Lytham Trophy - Royal Lytham 
Golf Illustrated Golf Vase - Walton 
English Stroke Play (Brabazon Trophy) 
Trophy (Bigball Tournament) 
Gloucestershire County Champs
- Chipping Sodbury
French Amateur - Le Touquet 
British Amateur - St Andrews 
Berkshire Trophy - Royal Berks 
European Team Champs. - St Andrews 
BUSF Hunstanton and King's Lynn
15 Feb - 10 Mar
12 - 15 March 
24 March 
9 - 12 April
12 April 
25-26 April
2 -3  May 
9 May 
15 - 17 May 
21 - 23 May
24 May
1 -6  June 
13-14 June 
24 - 28 June 
29 June - 3 July
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Pre Qualifying - Deal, Littlestone 
British Open - Royal Saint Georges'
English Amateur - Burnham & Berrow 
Knowle Gold Medal - Knowle Golf Club 
Dutch Amateur
Walker Cup - Cypress Point, USA 
US Amateur - Pebble Beach, USA 
British Universities Tour - USA 
West of England Championship - 
Burnham and Berrow
South West Colts Championships - Taunton
Home Internationals - Woodhall Spa
E.G.U. Finals - Femdown
Greek Amateur - Glyfada
Pro-Ams - Spain
Outstanding achievements
Great Britain and Ireland in India
Great Britain and Ireland Walker Cup Reserve
Great Britain and Ireland Youths U/22
England v Scotland, Ireland and Wales
England v France
England Youth U/22
England Youth Captain
British Youths U/22 Champion
Greek Amateur Champion* Athens
iz - 13 juiy 
16 -19 July
27 July - 1 Aug
9 Aug 
Aug
28 - 29 Aug
2 - 6  Sept
27 Aug - 20 Sept 
(18 -24 Days)
10 - 13 Sept 
20 Sept
23 - 25 Sept.
3 - 4 Oct.
Oct
Dec.
1981
1981
1976/77/1980
1980/81
1982 
1977/78 
1980 
1976 
1979
  IOC
India Amateur Champion* Calcutta 1981
British Universities Stroke Play Champion 1978/79/1980
British Universities Match Play Champion 1980/81
Walker Cup Team 1982
Leading amateur and winner of the silver medal,
British Open Championship 1982
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FIGURE 5
a n  e x a m p l e  o f  a  PHYSIOLOGICAL TEST PROFILE
Date
Time
2 1 / 1 0 / 8 1  
2.00 pm
BP (mmHg) 758
RT(OG) 20
Humidity ( % ) 66
Test Protocol HPL - Salford Treadmill
Name Malcolm Lewis
Sport Golf
WT ( lbs ) 178
HT ( cm ) -
Skinfolds Tri 9
Bi 4
SC 9
SI 25
Total ( mm ) 47
% Fat 18
V C ( L ) 5.5
FEV X L ) 3.65
FEV ( L / S e c ) % 66
H B ( g / d l ) 14.5
Blood Lactate ( Rest ) ( mM / L ) -
Blood Lactate ( Post ) ( mM /  L ) 20.2
RBP ( mmHg ) -
RHR( b / m i n ) -
Max HR ( b / m i n ) 190
VO^(mls/min) max 4640
VO, ( m l s /kg /min  ) 57.5
V=BTPS(L /min ) 145.2
RER 1.10
Comments : Golf
Bench Press 
Chin
Agility run
Standing Broad Jump
75 kg 
40 lbs 
16.7 secs 
r  11 Vg"
Quite good fitness.
Very determined. Lacks strength.
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WILLIAM JACKSON 
JUDO
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MATERIAL REDACTED AT REQUEST OF UNIVERSITY
TRAINING TREATMENTS
It was established early in the programme that the most important aspect of judo was 
technique. This involved close consultation between coach and programme director to 
avoid over training. William had achieved the transfer of basic judo technique into the 
skills required for competitive judo at an early stage in his career and the area 
highlighted for major concentration was that of skill training. Having identified this 
area for concentrated training, it was acknowledged that a high level of basic fitness, 
together with specific speed strength, were required in order to prevent any reduction 
in skill owing to physical fatigue. William’s high level of general basal fitness had 
already been determined through physiological testing. Full physiological testing 
revealed that he had developed a very high level of basic fitness (see Fig. 6). His VOk 
max of 61.6 mls/kg/min. was exceptional for his event and, together with other high 
test values, suggested that most of his training could be concentrated on the technical 
aspects of judo whilst maintaing a general fitness programme. Observation and 
tutorials determined that specific speed strength could be improved and worked on in 
Uchikomi (repetitive technique sessions) and through the use of non-specific 
treatments such as weight training and isokinetics. William undertook a maintenance 
programme for his general fitness, leaving more time for technique (Uchikomi) 
training, specific skill training and contest rehearsal (Randoii). Resistance strength 
training (weights and isokinetics) were kept as specific as possible to the movements 
involved in judo and were administered in such a way that the movements could be 
made at speed.
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PREPARING- FOR MAJOR COMPETITION
William would maintain his weekly maintenance programme up until four weeks before 
his competition, when the training schedule would change to ensure fighting weight 
and peak fitness for the day of the competition. During this four week period, William 
transferred strength training from weights to isokinetics, so as to increase the speed of 
movements, and direct this training at endurance (i.e. strength endurance). He 
maintained specific judo training in the normal club sessions, but during this period he 
increased the training tempo and lengthened recovery periods. He visited other clubs 
in the local area in order to gain combat experience against a wide range of opponents 
of differing sizes and styles. He achieved competition routine and rehearsal by 
attending local area competitions in the build up period.
He built up readiness to perform at selected times through specific field tests together 
with laboratory monitoring.
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FIGURE 6
AN EXAMPLE OF A PHYSIOLOGICAL TEST PROFILE
Date 1 7 / 1 2 / 8 0
Time 2.00 pm
BP ( mmHg ) 753
RT ( OQ ) 21
Humidity ( % ) 70
Test Protocol HPL - Salford Treadmill
Name William Jackson
Sport Judo
WT ( lbs ) 153.5
HT ( c m ) 166.8
Skinfolds Tri 8
Bi 5
SC 14
SI 15
Total ( mm ) 42
% Fat 17
V C ( L ) 5.4
f e v x l ) 4.2
F E V ( L / s e c ) % 77.8
H B ( g / d l ) 16.3
Blood Lactate ( Rest ) ( mM / L ) 1.8
Blood Lactate ( Pos t ) ( m M / L ) 15.3
RBP ( mmHg) -
RHR( b / m i n ) -
Max HR ( b / m i n ) 189
VO, ( m i s /m in )  rest 4360
VO, ( mis / k g /  min ) 62.6
V, B T S P ( L / m in ) 129.7
RER 1.06
Comments
Vertical Jump - 42.2 oms
Agility run - 17.0 secs
Bench - 154.4 lbs ( 1.0 )
Leg ( Squat ) - 560 lbs
Chin / pullups - Body + 30 lbs
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TRAINING PRESCRIPTIONS AND INCORPORATING TIMETABLE 1981 
GENERAL PREPARATION PHASE
MONDAY AM 
PM
TUESDAY AM 
PM
WEDNESDAY AM 
PM
THURSDAY AM 
PM
FRIDAY AM
PM
SATURDAY
SUNDAY
2 miles run
General judo: Uchikomi-skill work 
City of Bath Judo Club Randori - 
Competition Routine 
Swimming 
2 miles run
General Judo: groundwork 
Muscular endurance work - 
weights room 
Specific judo skill training 
2 mile run
Judo training - Randori 
Competitive Routine.
Muscular endurance work - 
weights room 
Judo skills practice.
Uchikomi specific skills session 
Isokinetic specific weight 
training
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HIGH COMPETITIVE PHASE 
SAMPLE TRAINING WEEK 
MONDAY AM 
PM
TUESDAY AM
WEDNESDAYAM
PM
THURSDAY AM 
PM
FRIDAY AM 
PM
SATURDAY/SUNDAY
2 mile run 
Swimming
Evening Uchikomi Garraway Centre 
Swim
Evening Uchikomi YMCA Club 
Isokinetic training 
Swimming
Evening Randori Garraway Centre 
Judo skills Garraway Centre 
Swimming
Evening judo Garraway Centre 
Fitness isokinetic work 
Swimming
Evening judo Bath Sports Centre 
Local Competition - squad 
Training
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SAMPLE WEIGHT TRAINING PROGRAMME 
ISOTONIC SESSION
Bicycle sprints 3x1  minute with 1 minute recovery.
Leg extension - 301bs
Squats . - 401bs
Bench press - 401bs 3 sets of 10 repetitions
Military press - 401bs
Preacher curls . - 401bs
Sit ups - No weight
Back extension - Body weight
Wrist curls
ISOKINETIC SESSION 
Bent over rowing 
Squat thrusts 
Simulated throws 
Military press 
Judo Pulls 
Bent leg dead Lift 
Skipping 
Cycling
3 sets 1 minute per station
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PREPARATION FOR MAJOR COMPETITION 
MARCH-MAY 1979
16 - 17 March 
23 - 24 March
30 - 31 March
6 - 7  April 
8 April
7 - 8  April 
14 April
20 - 21 April
28 April
29 April 
5 May
11-12 May
Western Area Centre of Excellence 
(Bristol)
National Squad training - Crystal 
Palace
Western Area Centre of Excellence 
Western Area Centre of Excellence 
Bob Taylor Western area team event Bath 
Dutch Open
Midland Area Open Championships 
(Birmingham)
National squad training - Aldershot 
British Open - Crystal Palace 
British Students Group Tournament 
National Team Championships - Glasgow 
(weigh in 4th May)
National squad training - Aldershot.
MAJOR SPORTING ACHIEVEMENTS
1977 British Judo Council under71kg National Champion 
AJA National U71kg - Gold 
AJA National Open - Silver
1978 BUSF, BSSF and UAU U71kg Champion.
Great Britain Team, World Student Games,Rio de Janeiro. 
Selected for Great Britain National Squad
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1979 Great Britain Team, Multi-Nations Championships, Paris
BUSF, BSSF and UAU U65kg Champion
British Universities Representative Team U71kg
1980 All England U71kg Championship - Silver 
British Closed Championship 65kg -Bronze 
BUSF U71kg - Champion
Great Britain Team - World Student Games, Poland
1981 All England U71 kg Championships - Bronze 
British Closed Championships under 71 kg - bronze
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CHRISTOPHER MARTIN 
RUGBY
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CHRIS MARTIN - RUGBY
Rugby football presents an extremely difficult problem when considering the 
requirements to plan the game at a high level. Rugby football is an open skill with the 
physiological demands changing with the environment and the standard of the 
opposition. The scarcity of objective knowledge of the physiological demands of the 
game make it difficult to accurately prepare players. By observation it is clear that a 
high degree of aerobic capacity, strength, endurance and flexibility are physiological 
characteristics which must be acquired. In addition, several positions require a high 
degree of agility and this component was very necessary for Chris Martin.
In terms of strength/weight ratio, Martin was genetically gifted with a high level of 
muscular strength in conjunction with low body fat; therefore his strength training 
programme was carefully designed to build on his natural strength without loss of 
speed. It was agreed that aerobic capacity of rugby players should range between 50 
and 70 mls/kg/min., with the higher demands related to lighter, faster players, backs 
and wing forwards. Following physiological analysis in the laboratory (see Fig 7) 
Martin was placed on a cardiovascular training programme designed to develop his 
aerobic capacity, which we anticipated would approximate to 65-70 mls/kg/min. This 
figure was never quite achieved; nevertheless, Martin's aerobic capacity always 
remained in the at 60 mls/kg/min., ensuring that his fitness was well above that of the 
average British player. In Dr Davies' s opinion, Martin was a good example of a rugby 
athlete. An example of Chris Martin's programme is indicated below.
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SAMPLE TRAINING TREATMENT AND TRAINING PLAN 
GENERAL PREPARATION PHASE 
lUNE/JULY. 1983.
MONDAY AM.
30 mins. steady state endurance work - on sand (warm up)
Skill work - kicking (40/50) all angles - goal and touch 
P.M.
Strength work - weight training (pyramid sets @ 80% max.) 
TUESDAY AM.
4 miles endurance (30 mins, short rest, long work intervals)
P.M.
Skill work - ball work, general - straight kicking
diagonal kicking
40/50 on EA in 4 ways
situation kicking
1. Motion
2. Static
3. High balls
4. Alternating
WEDNESDAY A M.
40 mins. steady state endurance 
P.M.
Skill work:
Strength work:
Recovery session:
THURSDAY A M.
40 mins. steady state endurance work
Agility Training 
Abdominal circuit 
Swim recovery 20 mins.
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P.M.
Strength work - 
Flexibility work - 
FRIDAY A M. 
Skill work -
P.M.
Aerobic recovery 
SATURDAY 
Aerobic activities
weight training (pyramid sets) 
30 mins.
kicking (40/50 goal) 
pick-ups - game specific
cricket game
cricket/badminton
-  202  -
SAMPLE TRAINING TREATMENTS 
LOW COMPETITIVE PHASE 
OCTOBER/NOVEMBER. 1981.
MONDAY
Bath Football Club training
session
General conditioning work 
Technique work 
Anaerobic work
Skill
TUESDAY A.M.
Warm-up 
Technique work 
P.M.
Strength work
WEDNESDAY A.M.
Agility testing
Cardiovascular and muscular 
endurance test 
THURSDAY A M.
Warm-up 
Flexibility work
ISmins. steady state warm-up 
15 mins. bodyweight exercises 
15 mins. passing and kicking 
sprinting 5 x 25m 
6 x20m 
8 X 10m 
touch kicking with opposition
10 mins. steady state 
touch kicking
weight training (pyramid sets 
80-90% of max.)
Illinois agility test (3 runs)
1500m (2 runs)
10 mins. steady state
203 -
Strength work 
P.M
Warm-up 
Skill work
Anaerobic work
weight training (8 repetitions - 
10 exercise
readiness to perform circuit 
pick-up and pass 
Scrummaging 
Tackling (tackle bags)
Illinois agility test (2 quality 
runs
FRIDAY 
Rest day 
SATURDAY
Game or anaerobic speed work 
SUNDAY
Rest day or aerobic recovery work (15-30 mins. easy)
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SAMPLE TRAINING TREATMENTS 
PEAK COMPETITIVE PHASE 
FEBRUARY-APRIL. 1982
MONDAY A M.
General aerobic recovery and muscular endurance work - swimming (40 
mins.)
P.M.
Bath Football Club training session - warm-up
20 mins. steady state (specific)
45 mins.technical and tactical work 
20 mins. anaerobic work-sprints 
10 X 22m 
6 x22m 
4x22m
TUESDAY A M.
Muscular endurance and cardiovascular work - (30 mins. steady state) 
P.M.
Strength work weight training (pyramids @ 90% max.)
Recovery work swimming (20 mins. easy)
WEDNESDAY
Bath F.C. Training session - warm-up
15 mins. steady state(specific)
Skill work - 45 mins kicking 
(opposed)
Aerobic warm-down 20 mins. jog
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THURSDAY
Energy system training - swimming (max. effort arms only, legs only - time trial)
FRIDAY
Rest Day
SATURDAY
Game or anaerobic alactate work (sprints of 15 secs., 4 sets of 8 repetitions) 
SUNDAY
Rest day or aerobic recovery work (15-30 mins. easy)
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FIGURE 7
AN EXAMPLE OF A PHYSIOLOGICAL TEST PROFILE
Date November, 1982.
Time 12 Noon
BP ( mmHg ) 758
RT (°C)
Humidity ( % ) -
Test Protocol HPL - Salford Treadmill
Name Chris Martin
Sport Rugby Football
WT ( lbs ) 198 lbs
NT ( cm )
Skinfolds Tri -
Bi -
SC -
SI -
Total ( mm ) -
% Fat 11%
V C ( L ) 6.74
F E V , ( L ) 5.42
F E V ( L / s e c ) % 80%
H B ( g / d l ) 14.6
Blood Lactate ( Rest ) ( mM /  L ) -
Blood Lactate ( Post ) ( mM /  L ) 4.8*
RBP ( mmHg ) 135 /75
R H R ( b / m i n ) 60
Max HR ( b /min ) 170*
VO, (mi s /m in ) 5430
VO, ( mis / k g /  min ) 60.3
V. B T P S ( L / m in ) 146.9*
RER
Peak level no max attained
208 -
CM
CO
II
( / )  CL
Œ Ü
5 1
<ccH
S§s oo>
o
&
8
(0
T3
I
8
0)j=
Ic
3
%sz
I
E
Im
os
(v) pJOjpea 63 
(H)«!PJBO 03- 
(H)BBiseB^\| 91..
(H) nieuBH 3 Û  
(V) i|inouiA|d 6 
(H) podM9N f  -  
(H) uoinBug MSN 3 - 
(H) I0js.ua 93; 
(H) puoLuqoiy S3; 
(H) AiisjsAiun Jejsxa 61- 
(V) s jn u js ji  s i -  
(vjeiBAMqqa 21.-
(H) bssubms Z -
(h) ppudAiuoj s  - 
(V) lUBqusjieiio 3 - 
(H) sdSBM 93- 
(H);ejexa S3- 
61..
(V) pusGppa 91- 
(V) Jejseonoio 2 J-  
(H) >pBd uA|SSoy s . 
(H) dVÜ 3 ■
(V) uoidaiBqjJON 63- 
(H) susdbjbs 33- 
(V) eo!IOd S l-  
(H) MS|0AA uopuoq 8 - 
( v j j e j s e o i s i  i.
(H) sumbeiiBH SU 
(h) Jsjseonoio u .
qsjjjoos uopuoq ÿ .
(H)eo!|OdMS V • 
SJJO AB|d Ajunoo /3 .  
(h) Ajjusaoo 03- 
(V)uo«!io L i .  
IIBMUJOO A iue>| EU
(V) suinbepEH 9 • 
(H)MopBiAi e .
(V) iflBSN OS- 
oiBi|jna S3- 
9U
(V) lojsua 3U  
![y A sjuepms puBiGug 6 - 
IIBMUJOO A pUBiJsquinqjiON 3 ■
93.
8J
uB dB p p  j n o i
U —
juepm s puBjGua P  —
< 1 1
0_
c
.2
* 1
0)
l i i
ÎÎI
GC
<
■§
03 li
I
«
Ü
CD
Q
.S  CJ
f  S. I
I -
o
I
I I
Ü a.
I
.C 0)
D.S8
i s
Ü
o>
-  209  -
SAMPLE TRAINING TREATMENTS 
WEIGHT TRAINING
No. of Exercise Exercise Weight Reps Sets
6 Clean and jerk 75kg 6 3
9 Sit-ups 151bs 20 3
8 Curls 651bs 10 3
1 Leg push 2501bs 10 3
5 Lat. pull-downs 50kg 10 3
2 Leg extensions 100kg 10 3
10 Dolphin curls 151bs 10 3
3 Bench press 60,65,70k 10 3
7 Upright rowing 651bs 10 3
11 Squat thrusts 10 3
12 Hamies SOlbs 10 2
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TESTING
TEST COMPARISON
C MARTIN - R ACKERMANIWALESI - T HOLMESrWALES & BRITISH 
LIONSI
TEST PARAMETER C. MARTIN R ACKERMAN T
HOLMES
WEIGHT(KG) 90 87.1 86.8
HEIGHT (cm) 191 182 184.1
FAT% 11 17 15
V02 (ml/min) 4780 4650 4450
V02 (ml/kg) 60.3 53.4 51.3
MAX H R. 170* 194 190
VE (L/min) 146.9* 145.9 148.1
FVC(L) 5.42 4.5 6.1
FEV 1 (L/min) - 4.5 5.3
FEV% 80 100 87
Hb(g/dl) 14.7 15.3 14.9
READINESS CIRCUIT 4.23 5.42 5.06
(mins/secs)
500m (min/secs) 5.18 7.12 4.51
TOTAL (min/secs) 9.41 12.54 9.57
ILLINOIS AGILITY TESTS 15.04 14.5 15.74
* PEAK VALUES - NO MAX. RESULTS AVAILABLE.
Chris Martin's results compared favourably with Terry Holmes (Wales and British 
Lions) in all areas, particularly parameters indicating muscular and cardiovascular 
endurance, which were actually above those of Terry Holmes and other players tested
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with the Welsh Rugby Football Union squad (Hudson/Davies unpublished research, 
1982).
SPORTING ACHIEVEMENTS
1979
1980
1981 March
April
November
1982 February
March
April
Played for Cornwall Schools.
Played for the full County side (and 
continued to do so every year 
until 1983).
Played first game of 1st class 
rugby for Bath against Coventry. 
Played for English Universities 
against Irish Universities in Dublin. 
Played for Bath which won the South 
West seven-a-side tournament.
Played for Cornwall and Devon against 
the touring Australian side at Exeter. 
Played for English Universities 
against French Universities.
Played for English Universities 
against British Polytechnics (trial 
for the England Students' team).
Played for English Students against
May
September
Welsh Students at Gloucester.
Toured Italy with England Under 23 s 
and played against Italy Under 23 s 
and the full Italian side.
Toured Japan and Hong Kong with 
England Students, played in the two
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October
December
1983 January
1984
1985
warm-up games. Then played against 
the full Japanese side, the touring 
New Zealand University and Hong Kong 
Tigers.
Played for England Students against 
the touring Fijians.
Played for England "B" against Ireland 
•B' in Belfast.
Played for England Universities 
against French Universities in London. 
Member of the Bath Rugby Football Team 
which won the John Player Cup.
Graduated with a 2:2 Honours Degree in 
Mathematics.
Selected for England in Home Inter­
national Competitions.
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MARINA SAMY 
ATHLETICS
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MARINA SAMY - ATHLETICS
Marina Samy entered University as a County standard 800-1500m athlete. Following 
the coaching analysis and physiological testing it was decided that her aerobic capacity 
together with her moderate strength levels, would be more suited to longer distances. 
So we devised a programme which would improve her already high aerobic capacity 
and achieve the best balance possible from a very small frame. With reference to 
strength-weight ratio, a feature of her programme was low continuous runs together 
with high repetitions and lightweight exercises, specifically designed to improve 
strength but not to affect performance by increasing weight. Shown below is Marina 
Sarny's physiological test profile Fig 8, training prescription and one year's training 
plan.
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SAMPLE TRAINING TREATMENTS 
PREPARATION PHASE MARCH 1980
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
SUNDAY
3 MILES FARTLEK WARM UP 
2X 1 MILES ON HELL 
40 MINS FARTLEK (11 FAST SECTIONS) 
WEIGHT TRAINING (3 X 10 REPS)
CIRCUIT TRAINING 3 X 4
WITH 2 MINS. RECOVERY (10 EXERCISES)
TRACK SESSION 10 X 300M WITH 100 M JOG
RECOVERY
1600MWARMUP
1600 WARM DOWN
7 MILES STEADY STATE. CIRCUIT TRAINING 
(8 X 30 SECS. X 40)
30 SECS. RECOVERY 
7 MILES STEADY STATE 
WEIGHT TRAINING (12 EXERCISES)
3X10 REPS.
REST DAY
1 MILE STEADY STATE WARM-UP
4X4(400M)HILLREPS
lOOM JOG RECOVERY
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HIGH COMPETITIVE PHASE OCTOBER 1980
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
SUNDAY
5 MILES STEADY STATE (FASTER MIDDLE 
SECTION 10 MINS. ON GRASS)
3.5 MILES FARTLEK WITH HILLS
6 MILES STEADY STATE
2 MILES STEADY STATE WARM UP 
2 MILES HILLS
2 MILES STEADY STATE WARM DOWN 
5 MILES STEADY STATE 
1-2 HOURS AEROBIC RECOVERY ACTIVITY 
(BADMINTON, SQUASH, SWMEVUNG)
RACE OR 40 MINS. STEADY STATE 
30 MINS. INTERVAL WORK ON GRASS 
LONG EASY OVER DISTANCE RUN 1-1.5 HOURS
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PEAK COMPETITIVE PHASE - JANUARY - FEBRUARY 1982
MONDAY
UPHILL)
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
SUNDAY
4 MILES FARTLEK
3.5 MILES (L.75 DOWNHILL STRIDE, 1.75
5 MILES FARTLEK (SLOW, MEDIUM, FAST) 
INTERVAL SESSION - TRACK 1600M WARM UP 
4 X lOOM WITH 8 MINS. RECOVERY
1600 WARM DOWN 
4 MILES STEADY STATE 
AEROBIC RECOVERY
INTERVAL SESSION - TRACK 1600M WARM-UP
6 X 600M @ 75% 200M JOG RECOVERY 
1600M WARM DOWN
TRACK OPEN MEET, CROSS COUNTRY,
ROAD RACE OR LONG EASY RUN (8-10 MILES) 
REST DAY
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COMPETITIVE PROGRAMME IN 
PREPARATION FOR MAJOR COMPETITION
1983
APRIL 9TH ALPHA BETA'A'1500M 1ST
16TH SOUTHERN LEAGUE TRACK MEETING 800M
1ST
MAY 22ND BERKSHIRE COUNTY TRACK CHAMPIONSHIPS 1500M.
1ST
28TH UK CLOSED TRACK CHAMPIONSHIPS 
300M lOTH
JUNE 5TH SOUTHERN WAAA TRACK CHAMPIONSHIPS
3000M 3RD
18TH SOUTHERN LEAGUE TRACK MEETING 1500M.
1ST
26TH REEBOK lOKM 1ST
JULY 3RD SOUTHERN WAAA 1500M 7TH
WELSH GAMES INVITATION TRACK MEETING 
MILE 3RD
4TH WELSH GAMES INVITATION 
7TH GRE CUP TRACK MEETING 300M 1ST
23RD SOUTHERN LEAGUE TRACK MEETING 800M 1ST 
SOUTHERN LEAGUE TRACK MEETING 1500M 1ST
AUG. 7TH GRE CUP TRACK MEETING 1500M. 1ST
31 ST CWMBRAN OPEN TRACK MEETING 3000M 4TH
SEPT. 3RD SOUTHERN LEAGUE TRACK MEETING 3000M. 1 ST
OCT. 8TH REEBOK CROSS COUNTRY LEAGUE 1ST
22ND SOUTHERN ROAD RELAYS 2ND
29TH SOUTHERN WOMENS C.C. LEAGUE 5TH
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NOV. 12TH VICTORIA PARK ROAD RACES BATH 1ST
19TH SOUTHERN COUNTIES CROSS COUNTRY 
LEAGUE 3RD
DEC. 18TH INTERLEAGUE CROSS COUNTRY 12TH
1984
JAN 7TH INTER COUNTIES CROSS COUNTRY
CHAMPIONSHIP 3RD
21 S r  21 ST NATIONAL INTER COUNTIES
CROSS COUNTRY 4TH
FEB 3RD BSSF CROSS COUNTRY CHAMPIONSHIP 1ST
18TH NATIONAL CROSS COUNTRY
CHAMPIONSHIP 14TH
26TH YOKOHOMA INTERNATIONAL ROAD RELAY
- FASTEST LEG 1ST
MAR lOTH SWINDON ROAD RACES 1ST
31ST WORLD STUDENT CROSS COUNTRY
CHAMPIONSHIPS 7TH
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MAJOR ACHIEVEMENTS
1982 SELECTED FOR GREAT BRITAIN TEAM - WORLD STUDENT 
CROSS COUNTRY CHAMPIONSHIPS - DARMSTADT, WEST 
GERMANY
1983 WAAA NATIONAL CHAMPIONSHIPS 5000M - CRYSTAL 
PALACE-2ND
1984 BSSF, BUSF AND UAU CROSS COUNTRY CHAMPION 
SELECTED FOR ENGLAND TEAM - EKIDEN 5000M 
MARATHON RELAY -1ST
REPRESENTED GREAT BRITAIN IN WORLD STUDENT CROSS 
COUNTRY TEAM CHAMPIONSHIPS - ANTWERP, BELGIUM
1985 SELECTED FOR ENGLAND TEAM - WORLD CROSS COUNTRY 
CHAMPIONSHIPS - LISBON, PORTUGAL
1986 WAAA 15000M BRITISH CHAMPIONSHIPS - 1ST
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FIGURE 8
AN EXAMPLE OF A PHYSIOLOGICAL TEST PROFILE
Date 2 1 /1 0 /8 1
Time 3.00 pm
BP ( mmHg ) 758
R T (°C ) 20
Humidity ( % ) 66
Test Protocol HPL - Salford Treadmill
Name Marina Samy
Sport Athletics
WT ( lbs ) 99.5
HT( cm ) -
Skinfolds Tri 8.2
Bi 5.0
SC 6.2
SI 6.0
Total ( mm ) 25.4
% Fat 19.5
V C ( L ) 3.15
F E V , ( L ) 2.85
F E V ( L / s e c ) % 90
H B ( g / d l ) 14.1
Blood Lactate ( Rest ) ( mM / L )
Blood Lactate ( Post ) ( mM /  L ) 13.4
RBP ( mmHg ) -
RHR( b / mi n ) -
Max HR ( b / mi n  ) 188
VO^ ( mis /min ) rest:- max : 3070
V 0 ,( ml s / kg / mi n  ) 68.1
V, B IPS ( L / m i n ) 105.0
RER 1.01
Com m ents
Bench Press 27.5
Chin 13x1
Agility run 18.6
Standing Broad Jump 5' 4"
Very fit student.
Strength values not important.
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SUMMARY
In order to maintain high level performance and to be consistently objective with the 
scholars prescribed training and coaching programme the scholarship staff adopted a 
scientific approach which gave direction and confidence in the athlete. The coaches 
and the programme Director were constantly aware of the ever changing knowledge 
being derived fi'om the basic sciences associated with human movement and training. 
For example longer yardage, low intensity as opposed to shorter yardage high intensity 
training with our swimming scholars which has been discussed at length by elite 
coaches of the swimming world Counsilman (1990). The obvious practical advantages 
for the swimming scholars would be significant. The scientific evidence for improving 
performance must be taken into account when deciding on regimes that will produce 
the best results. The answer is never absolute but it does highlight the need for the 
programme director to be consistently aware of the changing body of knowledge 
presented in numerous research articles across a variety of academic areas. Although a 
scientific approach was developed in the preparation of the scholars the coaching staff 
appointed had responsibility for and had acquired a high degree of technical knowledge 
in their respective sports, with the director and physiologist assisting with the more 
specific demands of preparation. There is a need for a training scientist who can apply 
in a practical environment the academic findings of the allied scientific support staff i.e. 
physiologist and psychosocial scientist. Some coaches do this very effectively but in 
many instances a highly technical coach requires the assistance of a training scientist.
225
CHAPTER VI 
EVALUATION AND CONCLUSIONS
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CHAPTER VI
EVALUATION AND CONCLUSIONS
Having been involved in establishing sports scholarships in a number of British 
universities and made study visits to many countries over the past decade, and most 
recently Canada, the USA, Sweden, France and Romania, it is possible to take an 
objective view of high level performance sport in British universities. What is 
strikingly obvious is that in most of the countries which outperform Britain in events 
such as the World Student Games, special consideration is given to elite-level student 
athletes. This normally takes the form of sports scholarships of one kind or another,. 
bestowing high status and offering financial and social benefits.
The most significant differences between those arrangements and the situation in 
Britian is that specialist university staff control and direct their elite student athletes.
In this country the vast majority of student clubs are run by students for the benefit of 
recreational sportsmen and women and, although there are sound educational 
arguments for autonomous student clubs, they are frequently inefficient, ineffective and 
incapable of providing a service for high-level performers. Such a system if continued 
is likely to result in a further reduction in the standards of student sport for the 
following reasons.
First, departments of physical education are under growing pressure to reduce costs 
and increase income through commercial activity; the staff are effectively becoming 
managers, and as such are less inclined to devote time to liaising with student sports 
clubs. In career terms it does not seem to be advantageous to coach student teams.
Secondly a small number of selected departments, which would by common consent, 
be regarded as the prestigious examples of PE and sport in universities, have
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developed academic courses and recuited ambitious young lecturers, their careers 
depending more on the number of quality publications than on their contribution to 
student sport.
Third, the growing problem of graduate unemployment acts as a threat to students and 
a disincentive to beome involved in the time-consuming activity of high performance 
sport.
On the positive side, the number of students in higher education has increased 
dramatically over the past decade, and the Government has committed itself to a target 
of 40% of eighteen year olds entering university by the year 2000. The number of 
universities has also grown from around 50 to 150 with the creation of new universities 
from the former polytechnics. This large number of young people will be university 
students for three - four years, which offers opportunities to improve individual and 
national sport performance if the resources are made available. Most universities are 
not ready to face the challenges of producing high-level student athletes, but if a 
suitable attractive model was offered they would be the ideal places in which to 
develop performance and excellence.
In this research I have reported on the American system of athletic scholarships which, 
despite all its problems can produce top-class students who are also high level athletes. 
Stanford is an ideal example of how this can be achieved.
University sports facilities in Britain are provided in the main for recreational use. The 
authorities must be persuaded to give priority to high-level student athletes through the 
medium of sports scholarships. University students must be given the opportunity to 
extend their degree courses over a longer period of time if they wish to achieve high 
levels of performance in sport.
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To be successful the scholarship programme must be adequately funded. The source 
of those funds can, and should, be varied. Industry, central government, local 
government, the governing bodies of sport. The Sports Council and the British 
Students Sports Federation, trusts and the universities all have a vested interest in the 
success of the young academic athlete.
The restructuring of the British Universities Sports Federation, the British Students 
Sports Federation and the Universities Athletic Union, which has emerged after ten 
years of acrimonious debate, is unlikely to improve standards in the short or medium 
term, if at all.
Lack of interest from The Sports Council is demonstrated in two recent publications 
(1993) "Young People in Sport" and "Sport in the Nineties", neither of which mentions 
student sport.
The development of sports scholarships is still in an evolving state. When the author 
established such scholarships at the University of Bath in 1976, he recognised the need 
for a more intensive scientific and systematic approach. He had recently been a 
member of the coaching panel that coached Llanelli Rugby Club to a famous victory 
over the All Blacks and was aware that the gap between top performers in senior club 
sport and university sport was widening. Over the next ten years the Bath scholarship 
programme produced students who won medals at British, Commonwealth, European 
and World levels. The students academic performance has not been prejudiced by high 
level sporting activity. The consistently high quality of Bath's sports scholars and their 
achievement in eveiy area bears witness to this.
In the now aggressively competitive world of higher education, the University of Bath 
Sports Scholarship scheme has given the University a number of advantages in the 
recruitment of students and has had a profound effect on the development of academic
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and sports programmes, of high performance sport, improvement in competitive 
standards, high levels of coaching and scientific research and the lifelong benefits 
reaped by the individual scholar.
In the mid-eighties other universities embraced the idea of sports scholarships: they 
include Newcastle, Stirling, Dundee, Swansea, St Andrews and Glasgow. The 
strength of the Bath scheme is that it has been inspired by powerful leadership which 
combines strong views about education with exceptional coaching abilities of the staff; 
however, it may not be possible to build a system for British universities on the 
assumption that there is an unending supply of people with those special qualities.
The methods and philosophy of the Bath approach are transferrable, but it may be 
necessary to modify the leadership element. The range of skills required by the 
scholarship staff are not acquired easily. It calls for inter-personal skills, extensive 
knowledge of the higher educational system, coaching science, management, and the 
ability to communicate at a high level with industrialists and other potential sponsors 
who may be asked to fund scholarship programmes.
This was the starting point for the Stirling approach developed by Dr Ian Thompson in 
1983. Bath and Stirling share the same ideals and are the only two universities which 
have approved regulations permitting students to extend degree courses by up to one 
year. Bath and Stirling are committed to changing attitudes with students successful 
both in sport and academic achievement.
British Teams won only three gold, six silver and four bronze medals out of a total 390 
medals at the World Student Games in 1993 and took twelfth place in the medals table. 
In 1988 The Central Council of Physical Recreation in its report on amateur status and 
participation in sport, which included a chapter on sports schoarships, said:-
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"More British Olympic gold medals have been won by British students from  
American Universities than from our own, "
When Dick Palmer, Secretary General of the British Olympic Association argued the 
case for the importance of University sport to the national governing bodies he was 
convinced that many students had failed to fulfil their true potential owing to lack of 
support. The evidence submitted suggested that top British students were being 
encouraged to study in American Universities because Britain does not operate a 
system combining education and sporting excellence.
The concept introduced at Bath of integrating sport and academic work in a carefully 
controlled environment has been successful. Collaboration and participation with 
national governing bodies and business has been shown to be mutually beneficial, and 
the specific benefits derived by the university have already been outlined.
It is appropriate here to record some views on the Sports Scholarship scheme made in 
April 1994 by Dr John Wright, academic and personal tutor to two former scholarship 
holders.
"The following remarks concerning the Scheme are based on my involvement with 
University sport both as a longstanding member o f the University Sports Committee 
and as an academic and personal tutor to two former scholarship holders. Indeed I  
was the personal tutor o f Martin Hedges, the first Sports Scholar at Bath and 
taught and closely followed the progress o f another student, Louise Ball
"Seemingly, these students posed something o f a test to our Departmental 
administration in that they were registered for the applied Biology degree This 
coupled the fu ll Honours degree with three six month placements (or the 
equivalent) in external employment and, for the Sports Scholars, had to also
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accommodate the time required for their training, coaching. National trials and 
squad involvement and International level competitions in many countries. That 
Martin and Louise both graduated from this very demanding course with Class Ili 
Honours and represented Great Britain at the very highest levels in their respective 
sports is a sure testimony to their mature and balanced personalities and abilities as 
enthusiastic biologists. It also reflects their talent, resolve and dedication to 
reaching sporting heights. They were, o f course, aided by an understanding and 
encouraging group o f academic staff and by the vision, skill and organisation o f 
Tom Hudson, his Sports Department staff at Bath and the National Coaches,
"Thus, in both cases there was constant blending o f their academic and sporting 
activities, monitoring o f progress and the need for co-operation on all fronts so as 
to optimize and manage their time to best advantage. That they succeeded in sport 
is without question. What is also important (and a fitting commentary on the 
values o f the scheme) is that they developed as outstanding international 
ambassadors for their sports, for the University o f Bath andfor this unique scheme. 
This, though is only part o f the picture, for they also developed as fine unassuming 
and unpretentious people, skilled and knowledgeable as biologists. This 
Department was pleased to be involved with the Sports Scholarship Scheme 
through the aforementioned scholars and others (I believe five in all). We took 
pride in their achievements and they repaid our small efforts with their mature and 
unstinting contributions to undergraduate biological students and the development 
of yet another dimension to this highly regarded degree "
Another view of the scheme is expressed in the following extract from a letter written 
in July 1982, to the author from Malcolm Lewis's father. Sir Ian Lewis.
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"1 know how much Malcolm has enjoyed his time at Bath and there is absolutely 
no doubt in my mind that he took a very wise decision to go to Bath rather than to 
Cambridge as he could not possibly have achieved what he did there
I  personally am particularly pleased that he has managed to combine his golf with 
getting a 2.1 in both Part 1 and his Finals, I  think that absolutely proves what you 
have always advocated, namely, that in the proper environment top class sport can 
be combined with studies andfully justifies the idea o f Sports Scholarship at Bath 
which are so fundamentally different to the conception o f them in the American 
Universities.
My wife and I  realise what a wonderful experience Malcolm has had and thank you 
all deeply. "
It is also worth recording the comments of the Vice Chancellor, Professor Paul 
Matthews, FRS (July 1982), to Malcolm Lewis after his success in the British Open 
Golf Championships.
"Congratulations on winning the silver medal in the British Open Golf 
Championships!
This is a magnificent achievement and is a great source o f satisfaction to the 
University to see one o f our sports scholars doing so well "
The first scholar to graduate was Martin Hedges, and his final reflections and 
comments are interesting.
"A very bold scheme it deserves to succeed I  feel I  have done exceptionally well 
being the first sports scholar. I  am very gratefulfor the opportunities it has given
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me. It has been very difficult, and it always will be, the only suggestions I  can give 
is that Tom Hudson should continue to strive to produce the best environment for 
the scholars so that really stressful situations are kept to the minimum. Lastly I  
must thank Tom Hudson for all his help and encouragement without which I  
would still be just another canoeist The scheme for me has worked. "
A significant aspect of this evolutionary process is that it brings university sport back 
into the mainstream. Stanford can boast that 48 coaches and athletes in the American 
team at the Seoul Olympics were students or graduates of the University. There is no 
reason why in a few years, given support from the relevant authorities, a British 
University could not achieve a similar result.
The most significant difference between the early scholarships at Bath and current 
approaches lies in the relationship between universities and governing bodies of sport. 
This is demonstrated by Stirling University in Scotland, where discussions between Dr 
Ian Thompson and Michael Bonnallack led the Royal and Ancient Golf Club to agree 
to offer golf scholarships. The first scholarship was awarded in 1987 and the R & A 
now funds 35 scholarships in five universities to an annual value in excess of £40,000. 
This is now the largest sponsorship of golf scholarship in Britain and the effect has 
been to raise the standard of golf at those five universities.
Another interesting development was the opening of a National Tennis Centre on the 
Stirling University campus in 1991. Negotiations are now taking place to combine the 
university's tennis scholars with a small number of full-time players who are being 
funded by the Scottish Lawn Tennis Association. An arrangement has been made 
whereby for 12 hours each week the University provides free access to courts and the 
Scottish Lawn Tennis Association offers the services of professional coaching. Similar 
plans have been approved in principle by the Scottish Amateur Swimming Association 
which is considering the appointment of a full time swimming development officer.
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Stirling University has reached agreement with two governing bodies of sport that 
there is mutual benefit in collaboration. Student/athletes not only receive special 
consideration, but they contribute to the management of the scheme through their 
appointed representatives. The University retains absolute control over the academic 
process, and responsibility for sporting performance is effectively delegated to coaches 
appointed by the national governing bodies.
Bath has very limited resources, but it has nevertheless developed a very successful 
scholarship programme, gaining public, government and international recognition. 
Many students have appeared on television and over the years the media coverage has 
been extensive, with features in National and local press not least because of the 
achievements of the students themselves. The opportunity provided will assist those 
involved in the fiilfilment of the academic and sporting potential.
It has also provided a 'shop window' where medal winners have done much in 
motivating other students and assisting in the university's overall aim of sport and 
education for all. High performance sport commands considerable commitment and 
dedication by those involved, with which the pursuit of a real full time academic career 
is not easy to reconcile. It is the author's view that with highly motivated, capable 
scholars it is possible to achieve and even improve on world-class athletic performance 
under the benefit of such a scholarship even when pursuing an academic course.
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